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INTRODUCTION & PURPOSE
\/

A geophysical investigation was completed at Berk's Sand Pit, Longswamp
Township, Pennsylvania during the weeks of March 28 and April 4, 1988 by
Weston Geophysical Corporation.

The purpose of the geophysical study is to supplement field work already
completed by:

s Delineating deeply fractured/weathered zones in the bedrock.
* Delineating the depth to the top of bedrock.
® Delineating the depth to the saturated zone.

The investigation was composed of three seismic techniqﬁes:

e Surface Seismic Refraction Study
] In-Situ Velocity (Cross-Hole) Measurements
. Seismic Imaging-Tomography

Also, borehole geophysical logs, provided by Baker/TSA, were used to aid
in the interpretation of seismic data.

The contents of this report will serve to describe the methods of
investigation used to acquire the necessary data and the results of this

investigation.
LOCATIONING SUR ONTRO

The investigations were conducted at a designated hazardous substance
site adjacent to an area called Berk's Sand Pit. Boreholes used during
the investigation, as well as surface refraction lines,-are shown on
Figure 1. Borehole 1locations were supplied by Baker/TSA and the
location of surface refraction 1lines were determined by measurements
from surveyed doreholes. Changes in elevation along surfacel fafrastis=——
lines were noted by observations made by Weston's field crew. o '

AR300499
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The seismic refraction survey method is & means of determining the
depths to a 'ref'racting horizon and the thickness of major seismic
discontinuities overlying & higher velocity refracting horizon. The
"seismic velocities measured by this technique are directly related to
the physical properties of subsurface materials and, therefore, can be
used to calculate their mechanical properties (dynamic moduli values),
as well as for materiel identification and stratigraphic correlation.

Interptetatioﬂs are made from travel time curves showing the measurement
of the time required for a compressional seismic wave to travel from the
source ("shot"”) point to each of a group of vibration sensitive
geophones. The geophones are located at known intervals (10 and 20
feet) along the gi'ound surface. Small explosive charges were used as

seismic sources.

Continuous profiling was accomplished by having the end shot point of
one spread (24 geophone array) coincident with the end or intermediate
position shot point of the succeeding spread. Four hundred foot spreads
were used to obtain adequate penetration of overburden material eand
wveathered bedrock. Offset shots,. located 100 feet from each end of the
spread, were used to detail conditions at the top of bedrock. Other
shot points were located at each end, center and quarter points of each
spread.

The geophones were in direct contact with the earth &nd converted the
earth motion resulting from the shot energy into electric signals; &
moving coil electromagnetic geophone was used. This type of detector
consists of a uiagnet permanently attiched to a spike base which was
rigidly fixed to the earth's surface. Suspended w:ltliin the magnet is a
coil-wrapped mass. Relative mction between the magnet and coil prqduced
an- electric current, with.a voltege proportional to the particle

wRIUISOO
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véloc:lty of the ground motion.
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The electric current was then carried by cable to the recording
instrumentation consisting of a WesComp™ digital field acquisition ),
computer and a Model 780 Universal seismic amplifier. These signals

were amplified and filtered to minimize background interference. For

each shot, the seismic signal detected by each geophone was recorded on

a magnetic disk and printed hard copy. A further discussion of the
seismic refraction method of investigation is enclosed as Appendix A.

3.2 0ss~Hole Seism Velocit esasureme

A cross-hole seismic study was performed utilizing existing wells at the
site. The cross-hole program involved a network of geophones placed at
different depths in several wells located along two primary sections
(Figure 1). One section was oriented along the strike of the bedrock
foliation (SW-NE) using Wells MW-7, ERT-3, MW-1l, and MW-2. Small shots
(blasting caps) were used as the seismic source originating first from
Md-7 and then from MW-2. Another section, oriented from northwest to
southeast, utilized Wells Mw-1, Mw-2, MW-9, and MW-4, Shots were set
off first in MW-4 and then in MW-1. In these tests, geophones were W
spaced in the receptor wells to a depth of 150 feet where possible to
provide data on deep bedrock conditions.

Measurements were made using geophones containing three orthogonal
elements, one vertical and two horizontal. Seismic energy was generated
in one hole and detected by geophones in other holes, usually with the
geophones and seismic energy source at the same elevation. Since the
borings are spaced apart by varying distances, interchanging the seismic
energy source ‘and detectors yields different combinations of shot to
detector distances, adding data points for velocity control. Velocity
is the direct distance traveled divided by the travel time. On a
time-distance plot, velocity lines drawn through the individual arrival
times tie to time zero at the energy source confirming that the seismic
waves have propagated through the ‘same velocity layer. A further
discussion of the cross-hole method of investigation is included as

Appendix B.
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3.3 a - Tom aph

ﬂorehole seismic imaging (tomographic modelling) - was performed to
identify 2zones of 1low, compressional wave selsmic velocity values
indicative of extensive wveathering dnd/or fracturing. The technique
allows examination of materials outside the borehole in which the
instrumentation is located, and also provides & tool for extrapolation'
of borehole log information. Seismic imaging thus extends the area
vhich can be investigated by boreholes alone, permitting & more thorough
investigation of the bedrock,

The seismic imaging survey was completed using existing wells (Mw-1, -
MW-2, MW-9). The seismic imaging survey involved a geophone streamer
pleced in & well, and seismic sources placed in an adjacent well. The
geophone streamer contained 12 sensors spaced 10 feet apart and shots

vere spaced at 20 foot, vertical intervals.

Two tomographic profiles (representing two-dimensicnal veloccity

cross-sections) were generated. One trending socutheast-northwest,

between boreholes MW-1 and MW-2, another between boreholes MW-2 and Mw-9
trending southwest-northeast. Exact shot point and receiver locations

ere shown with the figures of tomographic contours.

The data wefe collected with the WesComp digital data acquisition
computer “and processing unit. Date processing was accomplished with
Weston's proprietary tomographic software. A more comprehensive
discussion of the seismic imaging method of investigation is included as’
Appendix C to this report.

3.4 PBorehole Geophvsical lLogging

Boreholes MW-1 through Mw-9 were geophysically logged before wells were
installed. The logging was performed by Appalachian Coal Surveys of
Pittsburgh, Pennsylvania and included the following techniques:

\\
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Natural gamma

Three arm caliper

High resolution (short spaced) gamma-gamma density
Wall (contact) resistance

Spontaneous potential (SP)

Temperature

Fluid conductivity

Single point resistivity

Neutron

Probes containing measuring devices for the various borehole
geophysical techniques are attached to the end of a multiconductor,
steel wrapped, chemically stable cable and lowered to the bottom of
the borehole. Measurements are taken as the tool is pulled slowly to
the surface. Data are sent from the tool through the cable to the
surface electronics equipment where they are processed and recorded on

chart paper.

SCUSSIOR OF RES

Seism R a

The interpreted seismic refraction profiles as presented on Figure 2
descride a complex subsurface condition with numerous lateral and
vertical changes in seismic layering and seismic velocity values.
Generalized boring logs for drill holes adjacent to the seismic lines
are also shown on the selismic profiles. In general, the seismic
refraction data and test borings are in good agreement.

The near surface overburden materials exhibit a wide variation in
thickness ranging from 2 feet to as great as 32 feet, This near
surface material has a velocity of 1600 to 1300 ft/sec except near the
southeast end of Line 1 where a lateral increase in velocity to 2800
ft/sec was detected. Test borings indicate that this near surface
material is a combination of soil and saprolite; the 23800 ft/sec

- material 13 ‘described as mostly saprolite, Underlying the near

-
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-surface overburden material is a materiel with & velocity of 4000 to
5000 ft/sec identified by the test borings as weathered bedrock. This
laeyer ranges in thickness from 20 to 40 feet throughout most of the

gite area.

In general, the velocity of the competent bedrock as determined from
surface seismic refraction data is 13,000 to 14,000 ft/sec in the
northeasterly strike direction. As expected, the -strike velocity is
slightly higher than the 12,000 to 13,000 ft/sec velocity measured in
the cross strike direction. Significant, 1local 1lateral velocity
variaticns in the bedrock were also observed. Two significant low
- velocity bedrock zones with an estimated bedrock velocity of 8000 to
10,000 ft/sec were identified; they are located cn Line 1 between
Stations 2410 and 3440 and on Line 2 between Stations 5400 and 5+80.
These low velocity zones eare indicative of deeply weathered and
fractured bedrock. The low velocity zone identified on Line 1 eppears
to be quite extensive, both laterally eand vertically. A fractured
bedrock zone with a significant vertical extent is also indicated by
boring Mw-2. '

4.2 -Hole smic V eas ments

Cross-hole velocities of the bedrock were measured both parallel eand
perpendicular to the regional northeast strike of the bedrock. The
measured cross-hole velocity values are shown on the seismic profiles
(Figure 2) and are presented in tabular form on Table 1.

In the northeast strike direction the bedrock velocity is observed to
increase from 13,000 ft/sec to 15,000 ft/sec at approximately
elevation 872 feet, the deepest strike direction velocity measurement
elevation. Across strike where the velocity measurements extended to
elevation' 826 feet, the velocity of the bedrock is observed to
increase from " 13,000 ft/sec to 16,000 ft/sec  at approximately
" elevation 850 feet eand then to 18,000 ft/sec at approximately
elevation 826 feet., These higher velocities in the 15,000 to 18,000

- 20637 ) ¢ 6o
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ft/sec range are typicél of a sound and competent bedrock, relatively
massive, and containing few if any weathered and/or fractured zones of

significance to ground-water movement.
Sejsmic Imaging - Tomogra

Seismic imaging of bedrock velocity variations were completed between
boreholes MW-1 and MW-2 and between boreholes MW-2 and MW-9. The
results of the seismic imaging are presented in the form of
tomography - velocity diagrams on Figure 3. The velocity values shown
on the diagrams are not absolute velocity values but are relative
values to describe changes in the velocity structure. Accordingly,
the low velocity zones in the bedrock have been enhanced by shading on
the tomography-velocity diagrams.

Below a depth of 60 feet, the depth to competent bedrock in the
borehole area, the seismic imaging describes low velocity zones in the
vicinity of borshole MW-2. The extent of this low velocity zone from
MW-2 towards MW-1 and MW-9 1s clearly shown on the tomography
diagrams., The trend of the low velocity zone from the seismic imaging
is consistent with the trend of the 1low velocity bedrock 2zone
identified by the surface refraction measurements. The extent of this
north-northwesterly trending zone is shown on Figure 4.

eh 0 gsical Lo,

High resolution density logs, caliper 1logs and bdoth types of
resistivity 1logs (wall and single point) were used to identify
fracture zones which intersected the boreholes. Boreholes Mw-2, MW-3,
MW-6, and MwW-7 showed a high fracture density (greater than 0.1
fractures/foot) and boreholes MW-1, Mw-4, MW-5, MW-3 and Mw-9 showed
only a few fractures. The number of fractures identified is not
necessarily related to the hydraulic conductivity of the rock mass
since some fractures could be closed or clay filled. Fractures with
similar log character were correlated between MW-1, MW-2 and MW-9 (see

L
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Figure S) and definéd- a north-nox;thwest.v strike> direction with =a
shallow to modera-te dip to the easf-ﬁortheast. Lithologic
correlations based on natural gamma and density logs a&lso defined a
shallow riortheast dip. The geophysical logs for ail the boreholes are
preéented in Appendix D. ' | '

Geophysical logs from MW-2 show & very highly fractured zone from just
belov casing (57 feet) to 104 feet. Below 104 feet the rock appears
to be relatively competent with a few widely spaced fractures.
Neutron and resistivity logs hzdit_:ate that this highly fractured zone
is water bearing. Anlesis of logs from the closest adjacent holes
(MW-1 and Mw-9) revesled no similar highly fractured zone in either
borehole., However, the fractures that were observed in wells MW-1 and
MW-9 appear to be water bearing.

Fractures identified in boreholes MW-3, MW-6 and MW-7 occur relatively
evenly spaced throughout the interval logged. The fractures &ppear to
be water bearing and commonly occur near lithologic boundaries.

Zones of high natural gamma readiﬁgs were observed in boreholes Mw-1,
MW-6 and MW-9. Borehole Mw-3 showed consistently high natural gamma
readings throughout the hole. These zones of high natural gamma
readings are indicative of alteration of the rock to clay and/or
mica. These zones tend to be softer, having a consistently larger
borehole diameter, and commonly occur eadjacent to significent
fractures. The fractures provide a conduit for fluids to enhance the

. alteration process. Extensive alteration is observed in MW-1 e&nd MW-6

in areas where fractures are present.

SUMMARY OF RESULTS

The seismic velocity measurements, refraction, cross-hole, and
tomography, and the borehole geophysical logging describe a bedrock
that is extensively weathered and/or fractured to depth. The measured

seismic velocity values correlated with hard and competent bedrock

0
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ranged from 13,000 ft/sec to 18,000 ft/sec. Based on the
interpretation of the geophysical logs, even the 13,000 ft/sec bedrock -
is apt to ‘contain fracture zones that could extend to deptfx through /
vhich contaminants could migrate., Below an elevation of approximately

850 feet, the bedrock should become relatively unfractured and

unveathered restricting the flow of contaminated ground-water.

Contamination migi‘ation could de more concentrated along the deeply
weathered/fractured bedrock zone that extends in a north-northwesterly
direction as indicated by refraction and tomography measurements in
the vicinity of the intersection of seismic Lines 1 and 2 and borehole
MW-2. Correlated geophysical 1logs indicate that there are other
fractures with a similar north-northwesterly trend.
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TABLE 1

SUMMARY OF BEDROCK VELOCITY VALUES
MEASURED BY CROSSHOLE TECHNIQUE

MEASUREMENT ELEVATION

Northeast-Southwest Profile
orehole - - - RT-
952
932
912
892
872

Northwest-Southeast Profile
(Boreholes Mw-1, MW-1, MW-4, MW-9)

926

906

886

866

8456

825

0

SSTONAL W.

10,500

13,000

13,000
13,000
15,000

13,200
13,800
13,000
13,000
16,000
18,000

N
0 s

N’

N’
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GENERAIL, CORSIDERATIONS

The selsmic refraction survey method is a means of determining tt}e depths to a
refracting horizen and' the thickness of major seismic discontinuities
overlying the high-velocity refracting horizon. The  seismic velocities
measured by this technique can be used to calculate the mechanical properties
of subsurface materials [moduli values], as well as for material
identification and stratigraphic correlation. -

Interpretations are made from travel time curves showing the measurement of
the time required for a compressional seismic wave to travel from the source
.["shot"] point to each of a group of vibration sensitive devices [seismometers
or geophones]. The geophones are located at known intervals along _the ground
surface, as shown in Diagram A. Various seismic sources may be used,
including a drop weight, an air gun, and small explosive charges.

ELD PRO CQUIS

Weston Geophysical Corporation uses a seismic recording technique of
continuous prot‘ilihg and overlapping spreads for engineering and ground water
investigations. The seismic refraction equipment consists of a Weston
Geophysical trace amplifier, Model USA780, with either a WesComp™ [a field
computer system developed by Weston Geophysical), or a recording oscillograph.

Continuous profiling 1is accomplished by having the end shot-point of one
spread coincident with the end or intermediate position shot-point of the
succeeding spread. The spread length used in a refraction survey is
determined by the required depth of penetration to the refracting horizon. It
is generally possible to obtain adequate 'penetration when the depth to the
refracting horizon 1is approximately oneéthird to ones-quarter of the spread
length. '

In general, "shots™ are located at each end and at the center of the seismic

spread, Diagram B. The configuration of the geophone array and the_shot point.

positions are dependent upon the objectives of the seismic array.
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As mentioned above, seismic energy can be generated by one or more of several

sources.

The seismometer or geophone is in direct contact with the earth and 'conv'erts
the earth motion 'resuit:lng from the sghot energy into electric signals; a
moving coil electromagnetic geophone is generally used. This type of detector
consists of & magnet permanently attached to a spiked base which can be
rigidly fixed to the earth's sgurface. Suspended within: the- magnet is a
coil-wrapped mass. Relative motion between the magnet and coil produces an

. electric current, with a voltage proportional to the particle velocity of the
ground motion. | ‘

The electric current is carried by ceble tc the recording device which
provides simultaneous monitoring of each of the individual geophones. The
operator can amplify and filter the seismic signals to minimize background
interference. For each shot the seismic eignals detected by & series of
geophones are vtecorded on either photographic paper or magnetic tape,
depending on job requirements. Included on each shot record is a "time bre@k”
representing the instant at which the shot fns detonated.

INTERPRETATIOR THEORY

The elastic wave measured in the seismic refraction method, the "P" or
compressional wave, is the first arrival of energy from the source at the
detector. This elastic wave travels from the energy socurce in & path causing
adju;ent solid particles to oscillate in the direction of vave propagation.
Diegram A shows a hypothetical subsurface consisting of & lower velocity
material above a higher velocity material. At smaller distances between
source and detector the first arriving waves will be direct waves that travel
near the ground surface through the lower velocity material. At greater
distance, the first arrival at the detector will be a refracted wave that has
taken an indirect path through the two layers. The refracted wave will arrive
before the direct wave &t a greater .distAance along the spread because the time
gained in travel through the higher-speed material compensates for the longer

2525M ' ¢ 2 e

A R 3 0 0§€!’0

Geophysicgl



i tE

path. Depth computations are based on the ratio of the layer velocities and
the horizontal distance from the energy source to the point at which the

refracted wave overtakes the direct wave.

Generally  the interpretation 1s dy one or more of several methods ([W.M.
Telford, et al., 1976] ray-tracing, wave front methods,_ delay times, critical
distances. ete. In addition, either a forward or inverse interpretation can
be ©performed using Weston's computer. Since successful refraction
interpretation is dased on experience, all interpretation of refraction data
is performed or thoroughly reviewed by a senior staff geophysicist.

e enc

Telford, W.M.; Geldart, L.P.; Sheriff, R.E. and Keys, D.A., 1976, Applied
Geophysics: Cambridge University Press.
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APPENDIX B

IN SITU VELOCITY MEASUREMENTS
CROSS-HOLE PROCEDURE
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Detailed in sitﬁ measureménts- of compressional #“p* and shear "S" wave
velocities, their attenuation and anisotropic effects due to subsurface
materials, particularly for thin layers, are best obtained by the cross-hole
techniques. Measurements are made using geophones containing three orthogonal
elements, one vertical and twvo horizontal, Seismic energy is generated in one
hole and‘ detected by the geophones in four other holes, ‘usually with the
seismic energy source and geophones at the same elevation level [Figure 1].
The borings are spaced apart at varying distances so that interchanging the
seismic energy source and detectors ylelds different combinations of shot to
detector distances, adding data pecints for velocity control. Berings which
are proposed or existing for other disciplines may be included in the
cross-hole array to minimize drilling effort. Field recordings are obtained
using & multi-trace [usualiy 16) field computer system. The seismic signal is
amplified, displayed, checked for quality, correlated and summed if desired
and finally printed with Weston's field computer system, the WesComp™.
Field parameters may be changed' if required. Data are stored on magnetic disk
or tape and the analog field record is retained for verification. Recordings
are normally made at 10-foot intervals by simultaneously raising or lowering
the source and detectors. Seismic energy is generated by ocne or more sources
such as & small explosive charge, borehole airgun, mechanical device, etc.

ERPRETATIO

Data obtained from cross-hole tests are the digitized wave forms and times
required for both "P" compressional and "S" shear waves to travel from the
source to each of the component geophones. The "P" wave is readily identified
as the first arrival time to the detector. The arrival of the "S" wave is
pometimes less epparent and may require some processing. Traces from all
three components of each geophone are eiamined on the computer system for
expected characteristics such as particle motion, amplitude ratiog, etc.

For an accurate determination of the velocities, all distances between the
source and the geophanes must be corrected for drift or misalignment of

boreholes. This is normally accomplished by a borehole verticality survey.
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: Veloc-ity is the direct distance traveled divided by the travel time. A plot
of seismic wave arrival times vs. source to detector distance is shown on
Figure 1. It should be noted that the velocity lines drawn through the
individual arrival times tie to time zero at the energy source indicating that
seismic waves have ptoﬁagated through the same velocity layér.

If a nearby higher velocity layer exists the wave will refract and travel
along that layer. At some distance from the source the least time path from
source to.  detector will bacome the refracted wave path rather than the direct
wave path as shown on Figure 2. The velocities for esach layer are shown on
the time dis- tance plot. It should be noted that the velocity lines through
‘the layer in which the source is located tie into time 2zero; however, the
velocity 1lines for the refracted arrivals -tie in at a time related to the
distance of the refracting layer above or below the 3ource. In éuch
instances, calculations based on Snell's law may be used to compute the
distance above or below the source for the adjacent zones of higher velocity
material.,
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'APPENDIX C

BOREHOLE SEISMIC IMAGING
METHOD OF INVESTIGATION
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Borehole imaging is a seismic technique used to detect and characterize soil
and bdedrock conditions such as voiding, weathering, or other conditions
associated with deteriorated rock or concrete. The seismic imaging method
provides a two or three dimensional representation of seismic velocit{e.s' in
the vicinity of a bofehole using energy sources at or near the grbund surface
and datectors placed in the borehole. Either compressional or shear wave
velocities can be obtained using this technique, depending on the seismic
source and receivers used and the objectives of the particular investigation.
Typical applications of seismic imaging include delineation of sinkholes in
karst terrain and identification of voids or weathered concrete in dams or
other large structures.

Figure 1 shows a schematic i;l.lustration of the seismic imaging method.
Seismic sources used during imaging surveys may include explosives, a weight
drop system, sledge hammer blows, or a seisgun., Seismic detectors are
generally arrays of either geophones or hydrophones, but accelerometers can be
used for cases vhere the source to detector distances are very small. Weston
Geophysical records seismic imaging data on a proprietary WesComp™ digital
data acquisition and processing system. This acquisition system allows field
processing for preliminary data evaluation and interpretation. The field data
are stored on magnetic diskette for later playback or further processing using
a minicomputer at Weston's offices.

As shown in FPigure 1, a void or fractured/weathered zone can be identified
vhen seismic ray paths intersect the anomalous region. Late seismic arrivals
are caused dy the longer travel paths needed for the seismic waves to go
'_armmd air-filled voids, or by a slower travel path through loosely filled
voids or areas of weathered material. The dimensions of the anomalous
velocity 2one can be estimated by moving the energy sources to different
distances and azimuths and/or-by moving the seismic sensors to different
locations within the borehole., Cross borehole imaging can significantly
increase the number and coverage of seismic ray paths availadble for analysis.
This methodology produces a greater number of ray paths which both intersect
and circumvent the anomalous zone, enabling a more accurate estimation of the

zone's dimensions.
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Processing of the seismic imaging data requires use of pioprietary cbmputer
software. The software enables tomographic modelling of the seismic arrival -
times, analogues to the CAT scan technology used in medical diagnosis. 1In
seismic imaging, tomography 1s used to generate a graphical representatiox{ of
the velocity structure in the area investigated. An example of thé .final
product of the ‘seis‘mic imaging technique, a velocity cross sect'ion, is
included as Figure 2. |
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TABLE E.1 BERKS SAND PIT SITE - SOIL DATA

CHEMICALS STATION/DATE SAMPLED
NS LTB-1 5-T7’ LTB-1 COMP LTB-2 9-10° LT3-2 COoMP
09/02/87 08/29/87 09/02/87 . 08/29/87

VOLATILE ORGANICS -~ ug/Kg
Methylene Chloride X ¥ * '
Acetone * x * e}
1,1 Dichloroethene ND ND ND . ND
1.1 Dichloroethane ND ND ND ND
2 Butanone ND ND ND ‘ND
1.1.1 Trichloroethane ND ND ND ND
Benzene NO ND ND ND
Tetrachloroethene ND ND ND ND
Toluene ND ND * ¥
Xylene (total) ND NOD ND ND
SEMI-VOLATILE ORGANICS - ug/Kg
1.4 Dichlorobenzene ND ND ND ND
4 Methviphenol ND ND ND ND
N Nitrosodiphenyiamine (1) NO ND ND ND
Di n butylipnhthalate ND ND ND ND
Fluoranthene ND ND ND ND
bis(2 Ethvlinexyl)phthalate x ND ND ND
Di n octyipnthalate ¥ ND ND ND
Benzo (b) fluoranthene ND ND : ND i ND
Benzo (k) fluoranthene ND ND ND ND
Benzo {(a) pyrene ND ND ND ND

N METALS - mg/Kg
Aluminum 10200.00 10600.00 9610.00 10500.00
Barium 51.00 45,00 63.00 61.00
Berylilium ¥ X 1.20 ¥
cadmium ND ND ND ND
calcium ] x x *
Chromium 7.20 6.30 5.50 6.30
Cobalt X L] * x
Copper 8.90 9.40 5.30 6.30
Iron 13500.00 12100.00 17200.00 11700.00
Lead 5.00 8.50 1.70 6.80
Cyanide ND ND ND ND
Magnesium 1520.00 1390.00 4650.00 1510.00
Manganese 256.00 : 214.00 190.00 141.00
Mercury ND ND ND ND
Nickel ND ND ND ND
Potassium ND ND 1460.00 ND
Selenium ND ND ND ND
Sodium NO ND NOD ND
vanadium 15.00 14.00 22.00 12.00
Zinc 29.00 28.00 38.00 25.00
B = Found in blank . ~ -

‘ ND = Not detected in sample

\_ * = Did not pass QA/QC procedures
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TABLE E.

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methylene Chloride
Acetone

1.1 Dichlorcethene
1,1 Dichloroethans

2 Butanone

1.1,1 Trichloroathane
Benzene
Tetrachloroathene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/Kqg
1.4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1}
Di n butylphthalate
Fluoranthens

bis(2 Ethylhexyl)pnthaiate
Di n octylpnthalate

Benzo (b) fiuoranthene .
g8enzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryilium
Cadmium
Calcium
Cnromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Marcury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found in blank
ND = Not detected 1n sampie
X

1

BERKS SAND PIT SITE - SOIL DATA

LTB-3 COMP
08/29/817

x
x
ND
ND
ND
ND
ND
ND
x

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

10000.00

59.00
x

ND

p
3.80

x

x

"11000.00

4-70
ND

1210.00

197.00
ND
NO
ND
ND
ND
X

30.00

= Did not pass QA/QC procedures

PAGE 2

LTB-4 5-7°
09/02/87

X
%

ND
ND
ND
ND
ND
ND
%

NO

ND
ND
ND
ND
ND
*

ND
ND
ND
ND

50.00
68.00

x
ND

x
ND
ND

%
8370.00
- 1.20
ND
1570.00
95.00
ND
ND
ND
ND
ND

x

34.00

73

STATION/DATE SAMPLED

LTB~4 COMP
08/30/87

¥
X

NO
ND
ND
NO
ND
ND
X

ND

ND
ND
NO
ND
ND
ND
ND
ND
ND
ND

13300.00

LTB~5 Owedt

08/30/87

x
¥

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
NO
ND
ND
ND
ND
ND

/

12800.00

56.00
1.10
ND



N

TABLE t.1

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methyliene Chloride
Acetone

1,1 Dichloroethene
1,1 Dichloroethane

2 Butanone

1,1,1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS ~ ug/Kg

1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
D1 n butvyliphthalate
Fluoranthene

bis(2 Ethylhexyl)phthaiate
Di n octyiphthalate

Benzo (b} fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryliium
Cadmium
Calcium
Chromium
Cobalt
copper
Iron

Lead
Cvanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zing

B = Found in blank
ND = Not detected in sampie
x

BERKS SAND PIT SITE - SOIL DATA

LTB-6 4-6’
09/02/817

3

*

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
b

ND
ND
ND
ND

13500.00

51.00
1.00
ND
x
12.00
b 4
%

19400.00

2.70
ND

4590.00

$25.00
ND
14.00

2580.00

ND

ND
30.00
02.00

= Did not pass QA/QC procedures

PAGE 3

LTB-6 6-8’
09/02/87

x

%

ND
ND
ND
ND
ND
ND
NOD
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

7270.00

10200.00

1.30
ND

2660.00

117.00
ND
ND
ND
ND
ND
*

37.00

STATION/CATE SAMPLED

Mw-3 2-4°

08/24/87

25.00 B
11.00 8
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
£

%

ND
ND
ND

§190.00
57.00
ND
ND

x
7.40

x

b
6500.00
4.50
0.60
1110.00
145.00
ND
ND

ND
ND
ND

b 3

14.00

Mw-3 6-8°
08/24,87

13.00 8
45.00 &
ND
ND
NO
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
X

ND
ND
ND

6340.00
55.00
ND
ND
3
ND
ND
%
1720.00
2.80
ND
E
65.00
ND
ND
ND
ND
ND
ND
*

AR300567



TABLE E.1 BERKS SAND PIT SITE - SOIL DATA

CHEMICALS STATION/DATE SAMPLED
Mw-4 12-14° MW-4 8.0-9.5° MW-6 18-20’ MW-6 5-o="
- 08/14/87 11/03/87 08/21/817 - 08/20/87
VOLATILE ORGANICS - ug/Kg
Methylene Chloride x x ¥ ¥
Acatona x P x x
1,1 Dichloroethene NOD ND ND ND
1,1 Dichlorcethans ND ND ND ND
2 Butanone ND ND ND ND
1,1,1 Trichloroethane ND ND ND ND
Benzaene ND ND NO NO
Tetrachloroethene ND ND ND ND
Toluene ND ND * ND
. Xylene (total) ND ND ND ND
SEMI-VOLATILE ORGANICS - ug/Kg
1,4 Dichlorobenzene ND ND ND ND
4 Methylphenol ) ND ND ND ND
N Nitrosodiphenylamine (1) ND ND ND ND
Di n butyiphthalate ND ND ND ) ND
Fluoranthene ' ND ND ND . ND
bis(2 Ethylhexyl)phthalate ND ND ND ND
Di n octylphthalate . ND ND ND X
Benzo (b) fluoranthene ND ND ND ND
Benzo (k) fluoranthene NO ND ND ND
Benzo (a) pyrene ND ND ND ND
METALS - mg/Xg ~
Aluminum 10200.00 ¥ 10200.00 20600.00
Barium 60.00 68.00 80.00 166.00
Beryllium ¥ ¥ 2.60 1.60
Cadmium ND ND 2.10 ND
Calcium ¥ E % *
Chromium 15.00 * 16.00 51.00
Cobalt * * 16.00 31.00
Copper 8.50 x 15.00 49.00
Iron 14900.00 * 27000.00 36800.00
Lead ¥ 3.80 9.20 23.00
Cyanide ND ND ND ND
Magnesium 1980.00 x 2930.00 3720.00
Manganese ’ 214.00 : 150.00 * *
Mercury ND ND NO ND
Nickel ND ND ND *
Potassium ND 1670.00 1950.00 1520.00
Selenium ND ND ND ND
Sodium ND L] ¥ ¥
vanadium 17.00 * 73.00 91.00
Zinc 23.00 * 71.00 52.00
B = Found 1in blank
ND = Not detected in sampie )
* = Did not pass QA/QC procedures NG
PAGE 4
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TABLE E.1

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methyiene Chloride
Acetone

1,1 Dichloroethene
1.1 Dichloroethane

2 Butanone

1,1.1 Trichloroethane
Benzene
Tetrachioroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/Kg
1.4 Dichlorobenzene

4 Methylphenoi

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethylhexyl)phtnalate
Di n octylphthalate

genzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryllium
Cadmium
Caicium
Chromium
Cobait
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found in blank
ND = Not detected in sample
x

MW-7 4-6’
08/20/87

£
X

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
¥

ND
ND
NOD

13200.00
58.00
x
ND
*
7.20
*
5.50
14600.00
4.40
ND
2420.00
3
ND
ND
1380.00
ND
ND
17.00
24.00

= Did not pass QA/QC procedures

PAGE 5

MW-7 5-8°
08/20/87

x
4

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
X

ND
ND
ND

10400.00
58.00

10600.00
11.00
ND
£
3
ND
ND
ND
ND
ND
*

19.00

BERKS SAND PIT SITE -~ SOIL DATA

STATION/DATE SAMPLED

Mw-8 10-12’

08/24/87

41.00 8
7.80 B
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND
440.00

ND
6000.00

ND

ND

NO

NO

9030.00
55.00
ND
ND
x
ND
ND
%
5020.00
1.50
ND
2700.00
56.00
ND
ND
ND
ND
ND
*

13.00

MA-5 4-6'
08/24/87

22.00 B
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
%

ND
2100.00 B
x
ND
ND
ND

15000.00
108.00
3

ND

2.70

k 3

£
5290.00
2.00
0.69
2640.00
§0.00
ND

ND

ND

ND

ND
x

L3

AR300569



TABLE E.1 BERKS SAND PIT SITE - SOIL DATA

CHEMICALS STATION/DATE SAMPLED .
T8-10 3.0-4.5" TB-11 9§’ 1B-12 5° T&294~j
11/03/87 11/02/87 11/02/87 . 08/18/87
VOLATILE ORGANICS - ug/Kg
Methylena Chloride x x * %
Acetone * * % %
1,1 Dichlorcethene ND ND ND . ND
1,1 Dichlorcethane ND ND ND ND
2 Butancne ND ND ND ND
1,1,1 Trichloroaethane ND ND ND ND
Benzene ND ND ND x
Tetrachlorocethane ND ND ND ND
Toluene ND NO ND ND
Xylene (total) ND ND ND ND
SEMI-VOLATILE ORGANICS - ug/Kg
1,4 Dichlorobenzene ND ND ND ND
4 Methylphenol ND ND ND ND
N Nitrosodiphenylamine (1) ND ND ND ND
Di n butyiphthalate ND ND ND ND
Fluoranthene ND ND ND ND
bis(2 Ethylhexyl)phthaiate X ND x ND
Di n octylphthalate ND ND ND ND
Benzo (b) fluoranthene A ND ND ND ) ND
Benzo (k) fluoranthene ND ND ND ND
Benzo (a) pyrene ND ND ND ND
METALS - mg/Kg ~—
Aluminum X x x 3800.00
Barium 66.00 52.00 ¢0.00 62.00
Beryiiium x ¥ * x
Cadmium ND ND ND ND
Calcium ¥ x ¥ *
chromium 4.50 ¥ X ND
Cobalt x L * ND
Copper * ¥ x ¥
Iron 3 ¥ X 7000.00
Lead 20.00 13.00 15.00 4.90
Cyanide ND ND x 1.30
Magnesium * x % ¥
Manganese 230.00 136.00 166.00 L
Marcury ND 2.40 ND ND
Nickel ND ND ND ND
Potassium 3 ¥ ¥ 2010.00
Selenium ND ND ND ND
Sodium ¥ ND E ND
vanadium ¥ ¥ * ¥
Zinc £ * % 15.00

B = Found in blank
ND = Not detected in sample
* = Did not pass QA/QC procedures

PAGE ©
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TABLE E.1 BERKS SAND PIT SITE - SOIL DATA

CHEMICALS STATION/DATE SAMPLED
N TB-3 5-6.5’  TB-4 9-10.5" TB-5 5-7° TB-5 3-10.%
08/19/87 08/19/87 08/19/87 . 05/15/87
VOLATILE ORGANICS - ug/Kg
Methyiene Chioride * x ¥ '
Acetone * % * *
1,1 Dichloroethene ND ND ND ND
1,1 Dichloroethane ND ND ND ND
2 Butanone ND ND ND ND
1,1.1 Trichloroethane ND ND ND ND
Benzene ND ND ¥ ND
Tetrachloroethene ND ND ND ND
Toluene NO ND ND ND
Xylene (total) ND ND ND ND
SEMI-VOLATILE ORGANICS - ug/Kg
1.4 Dichlorobenzene ND "ND ND ND
4 Methylphenol ND ND ND ND
N Nitrosodiphenylamine (1} ND ND ND NO
Di n butylphthalate ND ND ND ND
fluoranthene ND , ND ND ' ND
bis(2 Ethylhexyl)phthaiate ND ND ND ND
Di n octylohthalate ND ND ND ND
Benzo (b) fluoranthene ND ND ND ND
Benzo (k) fluoranthene ND ND ND ND
Benzo (a) pyrene ND ND ND ND
N METALS - mg/Kg
Aluminum 4540.00 19800.00 21000.00 5770.00
Barium 66.00 254.00 234.00 62.00
Beryiiium * % ¥ ¥
Cadmium ND ND ND ND
Calcium ¥ x x L3
Chromium ND 75.00 81.00 ND
Cobailt ND 23.00 42.00 x
Copper * 78.00 109.00 ¥
Iron © 4870.00 38900.00 42700.00 10100.00
Lead * 22.00 21.00 2.20
Cyanide ND ND ND ND
Magnesium 1120.00 15800.00 20700.00 1610.00
Manganese 229.00 - ¥ ¥ *
Mercury ND ND ND ND
Nickel ND 98.00 152.00 ND
Potassium 2260.00 1980.00 1100.00 2050.00
Selenium ND ND NO ND
Sodium ND * * NOD
Vanadium ¥ 97.00 99.00 ¥
Zinc 12.00 71.00 72.00 16.00

8 = Found in blank . 3 S
ND = Not detected in sample
b 4

“ = Did not pass QA/QC procedures

PAGE 7
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TABLE E.1

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methylene Chloride
Acetone

1,1 Dichloroethene
1,1 Dichlorcethane

2 Butanone

1,1,1 Trichloroethane
Benzens
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/Kg

1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthena

bis(2 Ethylhexyliphthalate
Di n octylphthalate

Benzo (b) fluoranthene .
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryllium
cadmium
Calcium
Chromium -
Cobalt
Copper
Iron

Lead
Cyanide
Magneasium
Manganase
Mercury
Nickel
Potassium
Selenium
Sodium
Yanadium
Zinc

8 = Found in blank
ND = Not detected in sampie
x

BERKS SAND PIT SITE - SOIL DATA

STATION/DATE SAMPLED

T8-6 11-13’
08/19/87

x
x

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
*

ND
ND
ND

7340.00
55.00

6.20
10700.00
3.80
ND
2050.00
X
ND
ND
2050.00
ND
ND
¥

26.00

= Did not pass QA/QC procedures

PAGE 38

T8-6 13-14.5°
08/19/87

x
E

NO
ND
ND
ND
ND
ND
ND
ND

ND
ND
NO
ND
ND
ND
x

ND
ND
ND

6690.00
52.00
x

ND
x
ND
E 3
x

9730.00
5.00
ND
1710.00
*
ND
ND
2600.00
ND
ND
*

26.00

TB-6 9-11’ T8-7 10"
08/19/87 .  08/19/87
* 20.00 B
x *
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
X b
ND ND
ND ND
ND ND
N’
7990.00 5540.00
56.00 50.00
x X
ND ND
X x
ND ND
* ND
X *
8810.00 4490.00
3.30 2.50
ND NOD
1300.00 *
4 x
0.43 ND
ND ND
2230.00 ND
ND ND
ND ND
x x
21.00 16.00
N’

AR300572



TABLE E.t BERKS SAND PIT SITE -~ SOIL DATA

CHEMICALS STATION/DATE SAMPLED
i
S TB-7 14-16' TB-8 10-12 TB-§ 2-4’ TB-8 6-8°
08/19/87 09/10/87 09/02/87 . 09/10/87
VOLATILE ORGANICS - ug/Kg
Methylene Chloride x ND ND : ND
Acetone x ND ND ND
1,1 Dichloroethene ND ND ND ND
1,1 Dichloroethane ND ND ND ND
2 Butanone ND ND ND ND
1,1,1 Trichloroethane ND ND ND ND
Benzene ND ND ND ND
Tetrachloroethene ND ND ND ND
Toluene ND NOD ND ND
Xylene (total) ND ND ND ND
SEMI-VOLATILE ORGANICS - ug/Kg
1,4 Dichlorobenzene ND ND ND ND
4 Metnyliphenol , ND ND ND ND
N Nitrosodiphenylamine (1) ND ND ND ND
Di n butylphthalate ND ND ND ND
Fluoranthene ND ND ND ND
bis(2 Ethylhexyl)phthalate ND ¥ ND ND
01 n octyliphthalate . * ND ND ND
Benzo (b) fluoranthene ND ND ND ND
Benzo (k) fluoranthene ND ND ND ND
Benzo (a) pyrene ND ND ND ND
N METALS - mg/Kg
Aluminum 6950.00 ¥ ¥ X
Barium 55.00 b * *
Beryliium * 1.10 x ND
Cadmium ND ND ND ND
Calcium ¥ x ¥ x
Chromium 3.80 ND 2.50 ND
Cobalt x * ND ND
Copper * ND * *
Iron 7890.00 x ¥ ¥
Lead . 4.40 2.70 3.30 *
Cyanide ' ND ND NOD ND
Magnesium 1230.00 3 2580.00 %
Manganese ' * : 248.00 x *
Mercury ND ND ND ND
Nickel ND ND ND ND
Potassium * ND 1440.00 ND
Seilenium ND ND ND ND
Sodium ND ND nND ND
vanadium 3 ¥ % %
Zinc 14.00 22.00 35.00 17.00

B = Found in blank —
ND = Not detected in sampie
x

! = Did not pass QA/QC procedures

N

PAGE 3 AR300573



TABLE E.1

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methylena Chloride
Acetone

1,1 Dichloroethene
1,1 Dichlorcethane

2 Butanone

1,1,1 Trichloroethane
Benzene
Tetrachloroethane
Toluens

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/Kg
1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n pbutylphthalate
Fluoranthene

bis(2 Ethylhexyl)phthalate
Di n octylphthalate

Benzo {b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryilium
Cadmium
caicium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selanium
Sodium
vanadium
2inec

8 = Found in blank
ND = Not detected in sample
x

BERKS SAND PIT SITE - SOIL CATA

STATION/DATE SAMPLED

T8-9 12-14’°
09/10/87

x
*

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

*
*
%
ND
X
ND

ND
*
*

1.40

ND
1960.00
¥
ND
ND
1540.00
ND
ND
x

33.00

= Did not pass QA/QC procedures

PAGE 10

78-9 4-6’
09/10/87

ND
ND
ND
ND
NO
ND
ND
ND
X

ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

x
Y
£
ND
x
ND
ND
x
%
3.10
ND
1630.00
E
ND
ND
1360.00
ND
ND
E

23.00

TB-9 §-10°
09/10/817

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

9260.00
54.00
1.20
ND
x
ND
*
3

12000.00

*
ND
%
191.00
ND
ND
1380.00
ND
ND
x

27.00

AR300574
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TABLE E.

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methylene Chloride
Acetone

1.1 Dichioroethene
1.1 Dichloroethane

2 Butanone

1.1.1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xyiene (total)

SEMI-VOLATILE ORGANICS - uga/Kg
1.4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
0i n butylphthalate
Fluoranthene

bis(2 Ethyihexyliphthaiate
Di n octylphthalate

Benzo (b) fluoranthene
Benzo (k} filuoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryllium
Caamium
Calcium
chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc -

B = Found in btank
ND = Not detected in sampie
F 3

2 EBERKS SAND PIT SITE - SURFACE SEDIMENT DATA

SP-1
1111/

%
*

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
NO
ND
ND
%

ND
ND
ND
ND

9850.00
£

P
ND
k 4
12.00
*
ND
3220.00
24.00
ND
%
45.00
ND
ND
NO
*
ND
%

23.00

= Did not pass QA/QC procedures

STATION/DATE SAMPLED

0.0-0.5’ sP-1

87

PAGE 1

11711/

13.00
£
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
NO
ND
ND
ND
ND

10200.00
¥

¥
ND
x
16.00
x
ND
11400.00
19.00
ND
*
281.00
ND
ND
ND
2.90
ND
E 3

14.00

0.5-1.0° SP-1 1.0-1,5" §P-10

87 11/17/87 . 11/18/87
B 4 ¥
x *
ND . ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND . ND
ND ND
ND ND
13700.00 7180.00
119.00 x
*
1.90 ND
17500.00 x
34.00 8.90
12.00 *
68.00 ND
28400.00 3870.00
385.00 9.90
ND ND
* %
982.00 58.00
0.42 ND
17.00 ND
ND ND
2.90 *
ND ND
*
257.00 36.00

AR300S575



TABLE E.2 BERKS SAND PIT SITE - SURFACE SEDIMENT DATA

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methylena Chloride
Acetone

1,1 Dichloroathene
1,1 Dichlorosthane

2 Butanone

1.1.1 Trichlorocethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/Kg
1.4 Dichlorobanzene

4 Metnylphenol

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethvlhexyliphthalate
0i n octylphthalate

Benzo (b) fluoranthene
8enzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryllium
Cadmium
Ccaicium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganase
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

B = Founa 1n blank
ND = Not detectad 1n samble
x

= Did not pass QA/QC procedures

STATION/DATE SAMPLED

SP-11 0.0-0.5'SP-11 0.5-1.0'SP-11
11/18/817 11/18/817 11/18/87
% * ¥
x x x
ND ND ND
ND ND ND
x % x
ND ND ND
ND ND ND
ND ND ND
ND ¥ ND
ND ND ND
ND ND ND
ND NOD ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND 750.00 ND

15000.00 10300.00 19900.00
¥ 64.00 63.00

x x x
ND ND ND

x * x
14.00 8.20 20.00

x x 3
ND ND ND
30400.00 13500.00 15100.00

* R x
ND ~ ND ND

* % . *

% x x
ND ND ND
ND ND ND
E 3 * ND
ND ND ND
ND ND ND

* * x
19.00 16.00 27.00

PAGE 2

AR30057¢

1.0-1.5'SP-12

11/18/87

23.00
»
NO
ND
ND
NLC:
ND
ND
ND
ND

ND
ND
ND
ND
NO
NO
ND
ND
ND
x

11800.00

B

S



TABLE E.2 BERKS SAND PIT SITE - SURFACE SEDIMENT DATA

CHEMICALS STATION/DATE SAMPLED

SP-13 0.0-0.5'SP-13 0.5-1.0'SP-13 1.0-1.5'SP-2

11/19/817 11/19/87 11/19/87 . 11/17/87
VOLATILE ORGANICS - ug/Kg
Methyliene Chloride 13.00 B 20.00 B 35.00 8 ¥
Acetone * x ] *
1,1 Dichloroethene ND ND ND ¥
1,1 Dichloroethane ND ND ND 240.00
2 Butanone ND ND L3 ND
1,1,1 Trichloroethane ND ND ND ND
Benzene ND ND ND ND
Tetrachloroethene ND ND ND ND
Toluene ND ND ND ND
Xylene (total) ND ND ND ND
SEMI-VOLATILE ORGANICS - ug/Kg
1,4 Dichlorobenzene ND ND ND ND
4 Methylphenol ND ) ND ND %
N Nitrosodiphenylamine (1) NO NO NO 4000.00
Di n butylphthalate ¥ ND ND ND
Fluoranthene ¥ ND ND ND
bisi2 Ethylhexyilphthalate ND ND ND
Di n octyiphthalate ND ND ND ND
Benzo (b) fluoranthene * ND ND ND
Benzo (k) fluoranthene : ¥ ND ND ND
Benzo (a) pyrene ND ND ND ND
METALS - mg/Kg
Aluminum 26200.00 15700.00 19500.00 4070.00
Barium 149,00 85.00C 100.00 ¥
Beryllium * x ¥ L]
Cadmium ND NG ND ND
Calcium x * ¥ x
Chromium 30.00 18.00 22.00 x
Cobalt x x * ND
Copper 32.00 19.00 21.00 ND
Iron 28700.00 16800.00 18800.00 2230.00
Lead * x x 79.00
Cyanide ND ND ND ND
Magnesium ¥ X x x
Manganese ¥ : * ¥ 62.00
Mercury ND ND ND ND
Nickel ¥ ND ¥ ND
Potassium 2090,00 * x ND
Seienium ND ND 2 ND
Sodium * ND ND ND
Vanadium * * * *
Zinc 94.00 48.00 39.00 99.00

B8 = Found in blank .
ND = Not detected in sampie
* = Did not pass QA/QC prccedures

PAGE 3
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TABLE E.2 BERKS SAND PIT SITE - SURFACE SEDIMENT CATA

CHEMICALS STATION/DATE SAMPLED

SP-3 SP-4 0.0-0.5' SP-4 0.5-1.0' SP-4 wf!

11/17/87 11/17/87 11/17/87 . 11/17/87
VOLATILE ORGANICS - ug/Kg
Methylene Chloride ¥ ¥ x £
Acetone * * % ¥
1,1 Dichloroethene ND ND ND ND
1,1 Dichloroethane ND ND ND ND
2 Butanone ND ND ND %
1,.1.1 Trichloroethane ND ND ¥ ND
Benzene ND ND ND ND
Tetrachloroathene ND ND ND ND
Toluene ND ND ND ND
Xylene (total) ND ND ND ND
SEMI-VOLATILE ORGANICS - ug/Kg
1.4 Dichlorobenzene ND ND ND ND
4 Methylphenol ) ND ND ND ND
N Nitrosodiphenylamine (1) ND ND ND ND
Di n butviphthalate ND ND ND ND
Fiuoranthene ND ND ND ND
bis(2 Ethylhexyl)phthalate ND ND ND ND
0i n octylphthalate . ND ND ND ND
Benzo (b) fluoranthene . ND ND ND ND
Benzo (k) fluoranthene ND ND ND NO
Benzo (a) pyrene ND ND ND ND
METALS - mg/Kg ~
Aluminum 6220.00 6480.00 6340.00 10400. 00
garium ¥ X x 51.00
Berylilium * ¥ * ¥
Cadmium ND ND ND ND
Calcium ¥ x ¥ *
Chromium. 12.00 9.50 * 9.40
Cobalt ¥ ND ND ¥
Copper ¥ ND ND x
Iron 18700.00 5340.00 5170.00 10200.00
Lead 36.00 11.00 4.60 4.40
Cvanide ND NO NO NOD
Magnasium x * * 1880.00
Manganese 174.00 : 35.00 35.00 118.00
Mercury 0.24 ND ND ND
Nickel ND ND ND ND
Potassium ND ND ND ND
Seienium ND ND ND ND
Sodium ND ND ND ND
vanadium * * * 19.00
Zinc 43.00 25.00 * 29.00

8 = Found in blank
ND = Not detected in sample
* = Did not pass QA/QC procedures N

PAGE 4
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N

TABLE E.2 BERKS SAND PIT SITE - SURFACE SEDIMENT DATA

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methylene Chloride
Acetone

1,1 Dichloroethene
1.1 Dichloroethane

2 Butanone

t,1,1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ua/Kg

1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethylhexyl)phthalate
Di n octylphthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryllium
Cadmium
Caicium
Chromium
Cobait
Copper
Iron

Lead
Cvanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

= Found in blank

B
ND = Not detected in sample
%

SP-5

STATION/DATE SAMPLED

11/17/817

X

£

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
%

ND
ND
ND
ND
ND
ND

4980.00
x

i
ND
x

8.30
ND
ND

3260.00

45.00
NOD
%

67.00
ND
ND
ND
NO
ND
£

75.00

= Did not pass QA/QC procedures

PAGE §

SP-6
11/17/87

X

x

ND
ND
ND
ND
ND
ND
ND
ND

ND
£

ND
X

ND
*

ND
ND
NOD
ND

ND
2180.00
7.80
ND
x
48.00
ND
ND
ND
NO
ND
£
12.00

SP-7 0.0-0.5" SP-7 0.5-:

11/17/87 - 11/17/87
% ¥
x x
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND 1800.00
ND ND
* ND
ND ND
* s
ND ND
ND ND
ND ND
ND ND
©420.00 20800.00
% 102.00
x 1.60
ND ND
* x
9.30 33.00
x ND
* 24.00
10700.00 43200.00
53.00 25.00
ND ND
x x
284.00 112.00
ND ND
ND ND
ND ND
ND ND
ND ND
% ¥
70.00 39.00
-



TABLE E.2 BERKS SAND PIT SITE - SURFACE SEDIMENT DATA

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Mathylene Chloride
Acetone

t,1 Dichloroethene
1.1 Dichloroethane

2 Butanone

1.1.1 Trichloroethane
Banzens
Tetrachlorosthene
Toluene
_Xylene (total)

SEMI-VOLATILE ORGANICS - ug/Kg
1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethylhexylj)phthaiate
Di n octylphthaiate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/Kg
Aluminum
Barium
Beryilium
Cadmium
Calcium
Chromium
Cobait
copper
Iron

Lead
Cyanide
Magnesium
Manganese
Marcury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found in blank
ND = Not detecteg in sampie
x

= Did not pass QA/QC procedures

STATION/DATE SAMPLED

SP-7 1.0-1.5' SP-8 0.0-0.5" SP-8 0.5-1.0' SP-8 1y
11/17/87 11/17/87 11/17/87 11/17/87
x x ¥ 1 4
* * x ND
ND ND ND ND
ND - ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
x ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

N
29700.00 000.00 18600, 00 17900.00
133.00 * 87.00 92.00
1.70 ND % ¥
ND ND ND ND
x x X 1340.00
41.00 7.20 16.00 20.00
b ND x L
32.00 ND 9.80 15.00
38400.00 x 17000.00 13500.00
27.00 X 16.00 20.00
ND 0.79 ND ND
* * * *
147.00 56.00 145,00 152.00
ND ND ND ND
14.00 ND * 3.30
ND ND ND ND
ND ND ND ND
ND ND ND ND
66.00 * * x
41.00 % 37.00 43.00
N’

PAGE ©
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TABLE E.

CHEMICALS

VOLATILE ORGANICS - ug/Kg
Methylene Chloride
Acetone

1,1 Dichloroethene
1,1 Dichloroethane

2 Butanone

1,1,1 Trichloroethane
Benzene
Tetrachloroethene
Totuene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/Kg
1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethylhexyl)phthaiate
Di n octylphthaiate

Benzo (b) fluoranthene
Benzo (k) fiuoranthene
Benzo (a) pyrene

HETALS - mg/Kg
Aluminum
Barium
Beryilium
cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc .

B = Found in blank
ND = Not detected in sample
e

2 BERKS SAND PIT SITE - SURFACE SEDIMENT DATA

$P-9 0.0-0.5" SP-9 0.5-1.0" SP-9

11/18/87

21.00 &

%
ND
ND
ND
ND
ND
ND
ND
ND

NO
ND
ND
ND
ND
ND
ND
ND
ND
ND

11500.00

12900.00

28.00

ND
*
31.00
0.30
ND
ND
330.00
ND
*
29.00

= Did not pass QA/QC procedures

11/18/87

*

*

ND
ND
ND
ND
ND
ND
ND
ND

ND
NO
ND
ND
490.00
ND

ND
%

*
x

4030.00
*
£
ND
%
2.70
ND
ND
14200.00
- 4,20
ND
* -
35.00
ND
ND
ND
236.00
ND
*
14.00

STATION/DATE SAMPLED

1.0-1.57
11/18/87

X

%

ND
ND
ND
ND
ND
ND
ND
ND

NOD
ND
ND
ND
3

ND
ND
ND
ND
ND

8030.00
64.00
X
ND
x
4.20
ND
6.40
26300.00
21.00
ND
%
©9.00
0.75
ND
ND
317.00
ND
X
29,0

AR300581



TABLE E.3 BERKS SAND PIT SITE - RESIDENTIAL #EL. SATA

CHEMICALS STATION/DATE SAMPLEZD
MT VILLAGE Rw-1 Rw-1 Rw-1C
02/17/88 05/30/87 01/20/88 05/318/
VOLATILE ORGANICS - ug/L i
Methviene Chloride ND L] ND 5.00 B
Acetone ND * NG s
1,1 Dichloroethene ND ND ND ND
1.1 Dichloroethane ND ND ND N
2 Butanone ND ND ND ND
. .0
~
N’

AR300582



TABLE £.3 BERKS SAND PIT SITE -~ RESIDENTIAL WELL DATA

CHEMICALS STATION/DATE SAMPLED
N . MT VILLAGE RW-1 RiW-1 RW-10
. 02/17/88 05/30/87 01/20/88 . 05/31/87

VOLATILE ORGANICS - ug/L
Methylene Chloride ND * ND .00 B
Acetone ND ¥ ND *
1.1 Dichloroethene ND ND ND ND
1.1 Dichloroethane ND ND ND ND
2 Butanone ND ND ND ND
1.1,1 Trichloroethane ND ND ND 12.00
Benzene ND ND ND ND
Tetrachloroethene ND ND ND ND
Toluene ND ND ND ND
Xviene (total) ND ND ND ND
SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene ND ND ND ND
4 Methylphenol ND ND ND ND
N Nitrosodiphenviamine (1) ND ND ND ND
Di n butviphthalate ND ND * ND
Fluoranthene ND ND ND ND
bis{2 Ethylhexvliphthalate * ND * ND
Di n octylphthalate . % ND ND ND
Benzo (b) fluoranthene ND ND ND ND
8enzo (k) fluoranthene ND ND ND ND
Benzo (a) pyrene ND ND ND ND

N METALS - mg/L
Aluminum ND ND ND ND
Barium ¥ ND * ND
g8eryliium ND ND x ND
Cadmium ND ND ND ND
Calcium 10900.00 13700.00 L] 12800.00
Chromium ND ND ND ND
Cobait ND ND ND ND
Copper ND ND NG ND
Iron 4 x E 3 *
Lead ND ND ND : ND
Cyanide ND 22.00 ND 14.00
Magnesium * 5200.00 * *
Manganese ND : 20.00 % 40.00
Mercury ND ND ND ND
Nickel ND ND ND ND
Potassium ND * ND *
Selenium ND ND ND ND
Sodium 9270.00 13000.00 16800.00 7000.00
vVanadium ND ND ND ND
Zinc 27.00 240.00 * L
B = Found in blank . : L ——
ND = Not detected in sample

\_ * = Did not pass QA/QC orocedures
PAGE 1



TABLE E.3 BERKS SAND PIT SITE - RESIDENTIAL WELL DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methyiene Chloride
Acetone

1,1 Dichlorcethene
1,1 Dichloroathane

2 Butanone

1,1.1 Trichlorcoethane
Benzene
Tetrachlorocathene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L

1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butviphthaliate
Fluoranthene

bis{2 Ethylhexyl)phthaiate
Di n octylohthaiate

Benzo (b) fluoranthene .
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium-
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selanium
Sodium
Vanadium
2 1n¢

B = Found in blank
ND = Not detected in sample
P

Rw-10
02/16/88

*
%
ND
ND
ND
x
x
ND
x
*

ND
ND
ND
ND
ND
%
%
*
x

ND

ND
x

%

ND
%

ND
ND
ND
x

ND
ND
x

ND
ND
ND
ND
ND

6890.00

ND
*

= Did not pass QA/QC procedures

STATION/DATE SAMPLED

Rw-11

05/29/87

6.00 B

x

ND
ND
ND

27.00

ND
ND
ND
ND

ND

ND

ND

ND

ND
33.00
280.00

ND

ND

ND

ND
ND
ND
ND
7600.00
ND
ND
ND
190.00
ND
25.60
$
*
ND
ND
E 3
ND
8000.00
ND
20.00

PAGE 2

RW-11

03/14/88

%
X
x
ND
ND

21.00
ND
ND
ND
ND

ND
ND

ND
%

x
x
%
ND
ND
ND

ND
X

ND
ND

8500.00

ND
ND
ND
¥

ND
ND
*

101.00

ND
ND
*

ND

§510.00

ND
x

Rw-12

02/09/88

ND
NU
NU
ND
ND
6.10
ND
ND
ND
ND

ND
ND
ND
4

%

ND
ND
ND
ND

ND
%
ND
ND
13700.00
ND
ND
43.00
*
ND
ND
5280.00
17.00
ND
ND
2460.00
ND
11200.00
ND
40.00

AR300584



TABLE E.3 BERKS SAND PIT SITE - RESIDENTIAL WELL DATA

CHEMICALS STATION/DATE SAMPLED
RW-13 RW-13 Rw-14 Rw=15
' 05/28/87 02/10/88 62/16/88 . 02/039/85

VOLATILE ORGANICS - ug/L
Methylene Chloride 6.00 B x ND ND
Acetone x * ND ND
1,1 Dichioroethene ND ND ND . ND
1.1 Dichlioroethane ND ND ND ND
2 Butanone ND ND ND ND
1,1.1 Trichloroethane ND ND ND ND
8enzene ND X NOD NOD
Tetrachloroethene ND NO ND ND
Toluene ND ¥ ND ND
Xylene (total) ND ¥ ND ND
SEMI-VOLATILE ORGANICS - ug/L
1.4 Dichlorobenzene ND ND ND ND
4 Methyiphenol ND ND ND - ND
N Nitrosodiphenylamine (1) ND ND ND ND
Di n putyiphthalate ND ND ND
Fluoranthene ND ND ND ND
bi1s(2 Ethylhexyl)phthaliate ND ¥ % %
D1 n octyliphthalate ND x ¥ ND
Benzo (b) fluoranthene ND 0.10 ND ) ND
Benzo (k) fluoranthene ND 0.10 ND ND
Benzo (a) pyrene ND ND NOD ND
METALS - mg/L
Aluminum 200.00 ND ND ND
Barium ND % % %
Berv1lium ND ND * ND
Cadmium NO ND ND ND
Calcium 1400.00 10300.00 x 7350.00
Chromium ND ND ND ND
Cobalt ND NO ND ND
Copper ND ND ND 29.00
Iron 160,00 * £ ¥
Lead . ND ND ND ND
Cyanide 25.20 ND ND ND
Magnesium X % $230.00 %
Manganese 60.00 : 322.00 ¥ ND
Mercury ND ND ND ND
Nickel 80.00 NO ND ND
Potassium , ¥ ND NOD *
Selenium ND ¥ ND ND
sodium * 6150.00 6620.00 6950.00
Vanadium ND ND ND ¥
zZinc 1750.00 28.00 ¥ x

8 = Found in blank
ND = Not detected in sampie
* = Did not pass QA/QC procedures

PAGE 3
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TABLE E.3 BERKS SAND PIT SITE - RESIDENTIAL WELL DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Msthylena Chloride
Acatone

1,1 Dichloroethene
1,1 Dichloroethane

2 Butanonse

1,1,1 Trichlorcethane
Benzene
Tetrachlorocethene
Toluena
Xylens (total}

SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene

4 Methylophenol

N Nitrosodiphenvlamine (1)
0i n butylphthalate
Fluoranthene

bis(2 Ethylnexyl}phthalate
Di n octyiphthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryilium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyvanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

8 = Found in btank
ND = Not detected in sample
X

Rw-16

STATION/DATE SAMPLED

01/20/88

ND
ND
ND
ND
ND
ND
ND
ND
NOD
ND

ND
ND
ND
ND
ND

ND
*
ND
ND
x
ND
NO
69.00
x
ND
ND
%
ND
ND
NO
ND
ND
6420.00
NO -
58.00

= Did not pass QA/QC procedures

PAGE 4

RW-2
05/30/

¥

ND
ND
ND
ND
ND
ND
NO
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
%
ND
NO
ND
130.00
- ND
21,20
¥ .
20.00
ND
ND
*
ND
5000.0
ND
20.00

RwW-2
87 01/20/85

¥
*
8.70
NO
ND
47.00
ND
*
ND
ND

ND
ND
%
ND
NOD
ND
*
ND
ND
x
NO
ND
ND
ND
ND
(] 6130.00
ND
24.00

AR300586

RW-3 =~
05/31/87

E 3

ND
ND
ND
NO
*

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

ND
ND
ND
ND
8600.00
ND
ND
ND
2030.00
ND
22.40
P
140.00
ND
ND
P
ND
7000.00
ND
%



TABLE £.3 BERKS SAND PIT SITE - RESIDENTIAL WELL DATA

CHEMICALS STATION/DATE SAMPLED
N RW-3 RW-4 Rw-4 RN-4
» 02/09/88 05/31/87 03/15/88 . 02/09/88

VOLATILE ORGANICS - ug/L
Methylene Chloride ND 400.00 8 ND 11,00 B
Acetone ND ‘ ND ¥ 17.00 8
1,1 Dichloroethene ND 540.00 x 21.00
1,1 Dichloroethane ND ND ND ND
2 Butanone ND ND ND ND
1,1,1 Trichloroethane 1400.00 6800.00 L 120.00
Benzene ND ND : ¥
Tetrachloroethene ND ND ND ND
Toluene ND ND ¥ ¥
Xylene (total) x ND L ¥
SEMI-VOLATILE ORGANICS - ug/L
1.4 Dichlorobenzene ND ND ND ND
4 Methylphenol ND ' ND ND ND
N Nitrosodiphenvylamine (1) ND ND ND ND
D1 n butylphthalate ND ND * x
fluoranthene ND ND x ¥
bis(2 Ethylhexyl)phthalate * ND x %
Di n octylphthalate x ND x %
Benzo (b) fluoranthene ND ND 0.20 0.20
Benzo (k) fluoranthene ) ND ND 0.20 0.20
8enzo (a) pyrene ND ND ND ND

" METALS ~ mg/L
Aluminum ND ND ND ND
Barium ¥ ND % X
Beryllium ND NO NO ND
Cadmium ND ND ND ND
Calcium 8950.00 5900.00 7890.00 7870.00
Chromium ND ND ND ND
Cobait ND ND ND ND
Copper ND ND ND ND
Iron 542.00 1040.00 X ¥
Lead ND ND ND ND
Cvanide NO 25.20 ND NOD
Magnesium * * * *
Manganese 166.00 : 160.00 36.00 34.00
Mercury ND ND ND ND
Nickel NO ND NO ND
Potassium ND x ND ND
Selenium ND ND ND ND
Sodium 9030.00 7000.00 8770.00 7850.00
Vanadium X ND ND ND
Zinc - E 50.00 30.00 28.00
8 = Found in blank
ND = Not detected in sampie

N * = D1d not pass QA/QC procedures
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TABLE E.3 BERKS SAND PIT SITE - RESIDENTIAL wELL DATA

CHEMICALS STATION/DATE SAMPLED
RW-5 RwW-6 Rw-6
02/16/88 05/28/817 01/20/88

VOLATILE ORGANICS -~ ug/L
Methylena Chloride x 6.00 8 *
Acetone * X *
1,1 Dichloroethene ¥ ND x
1.1 Dichloroethans ND ND ND
2 Butanone ND ND ND
1,1.1 Trichlorcethane ¥ 13.00 16.00
Benzens x ND NO
Tetrachloroethene ND ND ND
Toluene X ND ND
Xylene (total) * ND ND
SEMI-VOLATILE ORGANICS - ug/L

. 1,4 Dichlorobenzene ND ND ND
4 Methylphenol ND ND ND
N Nitrosodiphenylamine (1) ND ND ND
Di n butylphthalate * ND %
Fluoranthene ND ND x
bis(2 Ethylhexyl)phthalate * ND ND
D7 n octylphthalate * ND x
Benzo (b) fluoranthene ND ND ND
Benzo (k) fluoranthene ND ND ND
Benzo (a) pyrene ND ND ND
METALS - mg/L
Aluminum ND ND ND
Barium * ND x
Beryllium x ND ND
Cadmium ND ND ND
Calcium ¥ 6200.00 ¥
Chromium ND ND ND
Cobalt ND ND ND
Copper ND ND 139.00
Iron ¥ 240.00 205.00
Lead ND ND *
Cyanide ND 22.40 ND
Magnesium L] x %
Manganese ¥ 50.00 x
Marcury ND ND NO
Nickel ND NO ND
Potassium ND % ND
Selenium ND ND ND
Sodium 5870.00 5000.00 7940.00
vanadium ND ND ND
zZinc 23.00 20.00 32.00
8 = Found in blank
ND = Not detected in sample
* = Did not pass QA/QC proceduras

PAGE 6

RW-7 =
05/29/87

5.00 8

¥

ND

ND

ND
21.00

ND

ND

ND

ND

ND
NO
ND
ND
NO
ND
ND
ND
ND
ND

ND

ND

ND

ND
5200.00

ND

ND

ND
110.00

ND
26.00

x

ND

ND

NO

*
ND
9000.00

ND

30.00

AR30058g



TABLE £.3 BERKS SAND PIT SITE - RESIDENTIAL WELL DATA

STATION/DATE SAMPLED

CHEMICALS

RwW-7 RW-8

02/11/88 02/09/88
VOLATILE ORGANICS - ug/L
Methylene Chloride * ND
Acetone x ND
1,1 Dichloroethene x ND
1,1 Dichloroethane ND ND
2 Butanone ND ND
1,1,1 Trichloroethane L3 6.50
Benzene x ND
Tetrachloroethene ND ND
Toluene ND ND
Xylene (total) % ND
SEMI-VOLATILE ORGANICS - ug/L
1.4 Dichlorobenzene 16.00 ND
4 Methyiphenol ND ND
N Nitrosodiphenylamine (1) ND NO
Di n butylphthalate ND *
Fluoranthene ¥ ND
bis(2 Ethyihexyl)phthalate ND ¥
Di n octylphthalate ND ND
Benzo (b) fluoranthene ND ND
Benzo (k) fjluoranthene ND ND
Benzo (a) pyrene ND ND
METALS - mg/L
Aluminum ND ND
Barium * 3
Beryilium ND ND
Cadmium ND ND
Calcium 5720.00 X
chromium ND ND
Cobalt ND NOD
Copper ND 288.00
Iron 158.00 *
Lead ND ND
Cvanide ND ND
Magnesium : * %
Manganese 507.00 ND
Mercury ND ND
Nickel ND ND
Potassium ND ND
Selenium ND *
Sodium 8550.00 5540.00
Vanadium ND ND
Zinc 34.00 23.00

B = Found in blank
ND = Not detected in sample
* = Did not pass QA/QC procedures

PAGE 7

Rw-9 RW=-3
05/30/87 03/15/88
6.00 B *
* 'y
ND ¥
ND ND
ND ND
ND x
ND x
ND ND
ND ¥
ND %
ND ND
ND ND
ND ND
ND ND
ND ND
ND ¥
NO x
ND ND
ND ND
ND ND
ND ND
ND ¥
ND ND
ND ND
5300.00 5140.00
ND ND
ND NOD
ND 26.00
§550.00 ¥
ND ND
21.20 ND
* £
270.00 ND
ND ND
ND ND
X ND
ND ND
7000.00 7670.00
ND ND

AR300589



TABLE E.3 BERKS SAND PIT SITE - RESIDENTIAL WELL CATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acatons

1,1 Dichlorcethene
1,1 Dichloroathans

2 Butanone

1.1,1 Trichloroethane
Benzense
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene

4 Methyiphenol

N Nitrosodiphenylamine (1)
0i n butylphthalate
Fluoranthene

bis(2 Ethylhexyl)phthalate
Di n octylphthalate

8enzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
garium
Beryllium
Cadmium
Calcium
Chromium-
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganess
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B8 = Found in blank
ND = Not detected in sample
*

SUPERFUND
05/29/81

x
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
NOD
ND
ND

ND
ND
ND
ND
x
10.00
ND
70.00
210.00
*

12.00
x
ND
ND
ND
*
ND
*
ND
220.00

= Did not pass QA/QC procedures

PAGE 8

SUPERFUND
02/27/88

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
X

E 3

ND
ND
ND

NO
¥
ND
"~ ND
x
ND
ND
ND
x
ND
ND
1020.00
*
ND
ND
ND
NO
x
ND
b

STATION/DATE SAMPLED

AR300590



TAELE

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acetone

1.1 Dichloroethene
1,1 Dichloroethane

2 Butanone

1.1,1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichiorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butyliphthaiate
Fluoranthene

bis(2 Ethylhexyl)phthalate
Di n octyliphthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
gervllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

B = Found in blank
ND = Not detected in sample
¥

E.4 BERKS SAND PIT SITE - MONITORING WELL DATA

STATION/DATE SAMPLED

ERT 1 ERT-1 ERT-2 ERT-2
02/10/88 05/29/87 05/29/87 .  02/10/88
* 7.00 8 7.00 8 .
* * + %x
250.00 ND ND ¥
ND ND ND ND
ND ND ND NO
98.00 5.00 19.00 - 26.00 B
x ND ND *
ND ND ND ND
X ND ND $
* ND ND *
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND 10.00 ND *
ND ND ND ND
* x *
% ND ND x
ND ND ND ND
ND ND ND ND
ND ND NG ND
ND ND NG ND
* 200.06 ND *
ND ND ND NO
ND ND ND ND
14300.00 19000. 00 13100.00 12700.00
ND ND ND ND
ND ND ND NO
ND ND ND ND
x 21100.00 33100.00 17300.00
ND . ND ND ND
ND 21.20 21.60 ND
b 3 ) L S b 3 *
237.00 380.00 290.00 219.00
ND ND ND ND
ND ND 250.00 ND
ND * * ND
ND ND ND ND
10800. 00 12000. 00 11000. 00 11800. 00
ND ND ND ND
40.00 130.00 260.00 89.00

= D1d not pass QA/QC procedures

PAGE 1



TABLE E.4 BERKS SAND PIT SITE - MONITORING WELL DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acetone

1,1 Dichioroethene
1,1 Dichlorcethane

2 Butanone

1,1.1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L

1.4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenvlamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethylhexyl)ohthalate
D1 n octyiphthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobait
Copper
Iron

Lead
Cyanide
Magnesium
Manganesa
Mercury
Nickel
Potassium
Selenium
Sadium
Vanadium
2ine

B = Found in biank
ND = Not detected in sample
x

ERT-3
05/30/87

170.00 B
E

x
¥
ND

2900.00
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
NOD
ND
ND
ND

ND

ND

ND

ND
8500.00
10.00

ND

ND
18900.00

ND
38.00

x

290.00

ND
40.00

*
ND
£000.00

ND

70.00

= Did not pass QA/QC procedures

STATION/DATE SAMPLED

ERT-3

02/11/88

x
*
250.00
ND
ND
98.00

6.30 B

6.40

7.20
8.40

ND
ND
ND
*
*
3
x
ND
ND
ND

NO
x

ND

ND
9190.00

ND

ND

ND
8690.00

ND

NOD

x

337.00

ND

ND

ND

ND

8140.00

ND

31.00

PAGE 2

M- 1 M-1
11/23/81 02/04/88
ND 64.00 B
ND 82.00 B
* 438.00
* ND
ND ND
% 180.00 B
ND ¥
ND ND
ND *
* E
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
N4
x 216.00
4 x
ND ND
ND ND
12900.00 x
ND ND
x b 3
ND ND
* 165.00
ND ND
ND ND
* x
45.00 x
ND ND
ND ND
* ND
ND ND
12000.00 %
 J 3
% 102.00
~—"

NR300592



TABLE E.4 BERKS SAND PIT SITE - MONITORING WELL DATA

CHEMICALS STATION/DATE SAMPLED

Mw-2 MW-2 MW-2 44°-34° MW-3

11/23/87 02/03/88 08/25/87 - 11/23/87
VOLATILE ORGANICS -~ ug/L
Methylene Chloride ND * ND ND
Acetone ND x ND *
1,1 Dichloroethene £ 48.00 B £ x
1,1 Dichloroethane * ND x x
2 Butanone ND ND ND ND
1,1,1 Trichlioroethane * 90.00 B 82.00 x
Benzene ND * ND ¥
Tetrachloroethene ND ND ND ND
Toluene ND x ND 3
Xylene (total) ND * ND ND
SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene ND ND ND ' ND
4 Methylphenol ND ND ND ND
N Nitrosodiphenylamine (1) ND ND ND ND
Di n butylphthalate ND ND ND ND
fluoranthene NO ND ND ND
bis(2 Ethylhexyljphthalate ¥ * ND ND
Di n octyliphthalate ) ND x ND ND
Benzo (b) fluoranthene ND ND 'ND ND
Benzo (k) fluoranthene ND ND ND ND
Benzo (a) pyrene ND ND ND ND
METALS ~ mg/L
Aluminum ¥ % ND ND
Barium % * ND NO
Beryilium ND ND ND ND
Cadmium ND ND ND ND
Calcium 15300.00 ¥ ND ND
Chromium ND ND NC ND
Cobalt L3 ND ND ND
Copper ND ND ND ND
Iron x * ND ¥
Lead ND ND ND , ND
Cyanide ND ND ND NO
Magnesium x * ND ¥
Manganese 108.00 : x ND ND
Mercury , ND ND ND ND
Nickel ND ND . ND ND
Potassium 13000.00 9820.00 ND 5570.00
Selenium ND ND ND ND
Sodium 16500.00 8260.00 ND x
Vanadium x 2 NOD *
Zinc . 44.00 47.00 ND %

8 = Found 1n blank
ND = Not detected In sample e
* = D1d not pass QA/QC procedures

PAGE 3
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TABLE

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chlorida
Acstone

1,1 Dichloroethens
1,1 Dichlorcathane

2 Butanone

1,1,1 Trichloroethane
Benzene
Tatrachlorocaethens
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L

1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Dy n butyiphthalate
Filuoranthene

bis(2 Ethylhexyl)phthalate
Di n octylphthalate

Benzo (b) fluoranthene
8enzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganase
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

= Found in blank

B
ND = Not detected in sample
x

E.4 BERKS SAND PIT SITE - MONITORING wELL DATA

Mw-13 Mw-4

02/03/88 11/22/817
x ND
% ND

860.00 x
ND E
ND ND

2200.00 *
% *
* %
% x
* ND
ND ND
ND ND
ND ND
ND ND
ND NO
ND ¥
ND ND
ND ND
ND ND
ND ND
ND x
% ¥
ND ND
ND ND
x 8040.00
ND ND
ND ND
ND ND
x *
NO ND
ND ND
% x
ND 59.00
ND ND
ND ND
ND 5730.00
ND ND

5620.00 11000.00
ND x
* 41.00

= Did not pass QA/QC procedures

STATION/DATE SAMPLED

PAGE 4

Miw-4
02/01/88

x
b 4
3500.00
ND
ND
7300.00
*
*
*

50.00 B

ND
ND
ND
ND
ND
%

X

ND
ND
ND

ND
4

3

ND
k

ND
ND
ND
x

NO
ND
x

x

ND
NO
ND
ND

9700.00
ND
48.00

AR300594

Mw-5 ~—'
11/22/81

ND
ND
x

%

ND
x

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

x
X
ND
ND
8890.00
ND
ND
ND
1190.00
ND
ND
x
264.00
ND
ND
5180.00
ND

12300.00
x

x



TABLE E.4 BERKS SAND PIT SITE - MONITORING WELL DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acetone

1,1 Dichioroethene
1,1 Dichloroethane

2 Butanone

1,1,1 Trichloroethane
Benzene
Tetrachioroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butyliphthalate
Fluoranthene

bis(2 Ethylhexyl)phthaiate
Di n octylphthatate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
garium
Beryliium
Cadmium
Caicium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Z2inc

B = Found in blank i
ND = Not detected i1n sample
b 4

Mw-5
02/01/88

ND

ND
120.00 B

ND

ND
300.00

¥

ND

x

£

ND
ND
ND
ND
ND
3

¥

ND
ND
ND

ND
x
ND
ND
*
ND
x
ND
x
ND
ND
4
ND
ND
ND
ND
ND
7670.00
x

37.00

= D1d not pass QA/QC procedures

STATION/DATE SAMPLED

MW~6

11/22/87

ND
ND
x

ND
*

ND
ND
ND
ND

ND
ND
ND
ND
ND
x

ND
ND
ND
ND

£
X
ND
ND
141000.00
18.00
x
165.00
*
ND
ND
*
1870.00
ND
115.00
24300.00
ND

66700.00
%

x

PAGE 5

MW-6 MW-7
02/02/88 11/24/817
¥ ND
¥ ND
340.00 B .
ND ¥
ND ¥
940,00 x
* ND
ND x
x ND
* ND
ND ND
ND ND
NO ND
ND ND
ND ND
x ND
x ND
0.30 . ND
0.30 ND
x ND
ND x
% %
ND ND
ND ND
x 8500.00
ND ND
ND ND
ND ND
t ¥
ND ND
ND ND
* *
¥ 332.00
ND NO
ND ND
ND *
ND ND
6090.00 10500. 00
3 *
88.00 22.00

AR300595



TABLE E.4 BERKS SAND PIT SITE - MONITORING WELL DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Mathylena Chloride
Acatone

1,1 Dichloroethene
1,1 Dichloroethane

2 Butanone

1,1,1 Trichloroethane
Banzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphanyliamine (1)
Di n butylpnhthalate
Fluoranthens

bis{2 Ethylhexyl)phthalate
01 n octyiphthalate

Benzo (b) fluoranthene .
Benzo (k) fluoranthene
Benzo (a) pyrens

METALS - mg/L
Aluminum
Barium
Beryliium
Cadmium
Cailcium
Chromium-
Cobait
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found 1in blank
ND = Not detected in sample
x

Mw~T7

STATION/DATE SAMPLED

02/04/88

X
%
1300.00
ND
ND
3700.00
x
25.00
x
*

ND
ND
ND
%

ND
x

x

ND
ND
ND

ND
*
ND
ND
8600.00

ND
ND
ND
x
ND
ND
*

205.00
ND
ND
%
ND

9040.00
x

25.00

= Did not pass QA/QC procedures

PAGE 6

MW-8
11/24/87

ND
ND
X
ND
ND
x
3
ND
x
ND

ND
ND
ND
ND
NO
*

ND
ND
ND
ND

x
X
ND
ND
4950.00
ND
ND
ND
¥
ND
ND
.
20.00
0.37
ND
8160.00
ND

9730.00
x

b 3

Mw-8
02/03/88

ND
ND
41.00 B
ND
ND
x
x
ND
X
x

ND
ND
ND
ND
NO
¥

*

ND
ND
ND

ND

x

ND
ND

¥ 1
ND
ND
ND

¥

ND
ND

X

ND
ND
ND
ND
ND

5510.00
ND
27.00

AR300596

MA-9 ~r
11/23/87

ND
ND
%

x
ND
X
x
ND
ND
ND

ND
ND
ND
ND
ND
X

ND
ND
ND
ND

ND
x
NO
ND
1300.00
ND
ND
ND
x
%
ND
x
X
0.28
ND
%
ND
14300.00
X

30.00



TABLE E.4 BERKS SAND PIT SITE - MONITORING WELL DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acetone

1,1 Dichloroethene
1,1 Dichloroethane

2 Butanone

1,1.1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L

1,4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenyiamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethylhexyliphthalate
Di n octylphthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found in blank
ND = Not detected in sample
£

STATION/DATE SAMPLED

MW-9 Shi-1
02/03/88 01/26/88
% x
¥ *
1100.00 850.00
ND ND
ND NOD
3100.00 1900.00
£ E 3
* ND
K 4
* *
NO ND
ND ND
ND ND
* ND
NO ND
X x
x ND
ND ND
ND ND
ND ND
ND ND
¥ *
ND ND
ND ND
10900.00 11100.00
ND ND
ND ND
ND ND
ND ¥
ND ND
ND ND
b ] x
ND ND
ND ND
ND ND
ND ND
ND ND
11200.00 11000.00
ND ND
27.00 44.00

= Did not pass QA/QC procedures

PAGE 7

SW-2 SW-3
01/26/88 01/25/88
L ND
£ ¥
220.00 100.00 B
ND ND
ND ND
6500.00 240.00
* x
* ND
* x
* *
ND ND
ND ND
ND ND
ND ND
ND ND
3 3
* 1
ND ND
ND ND
ND ND
* %
% £
ND ND
ND ND
7310.00 7460.00
ND ND
ND ND
ND ND
146.00 ¥
ND ND
ND ND
3 %
18.00 ¥
ND ND
ND ND
ND ND
ND ND
10200.00 7410.00
ND NO
* 50.00

AR300597



TABLE E.4 BERKS SAND PIT SITE - MONITORING WELL DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylena Chloride
Acetong

1,1 Dichlorcethene
1,1 Dichloroethane

2 Butanone

1,1,1 Trichloroethane
Banzena
Tetrachloroethene
Toluene
~Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene

4 Mathylphenol

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Etnylhexyl)pnthaiate
Di n octylphthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryllium
Cadmium
calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganase
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found in blank
ND = Not detected in sampie
b 4

Sw-4
01/26/88

*
*
270.00 B
ND
ND

490.00 B
x

b
*
k

ND
ND
ND
x
£
x
x
ND
ND
ND

ND
x

ND
ND

4060.00

ND
ND
ND
ND
ND
ND
*

ND
ND
ND
ND
ND
*

ND
x

= Did not pass QA/QC procedures

STATION/DATE SAMPLED

SW-5

01/26/88

¥
x
280.00
ND
ND
600.00
Xx
ND
x
x

ND
ND
ND
ND

ND
¥

*
ND
ND
ND

ND
*
ND
ND
13200.00
ND
ND
ND
x
ND
ND
x
16.00
ND
NO
ND
ND

12000.00

ND
37.00

SW-6

01/28/88

ND
x

%
ND
NO
X
*
ND
%
*

ND
ND
ND
*

x
ND
ND
ND
ND
ND

ND
X

ND
ND
x

ND
ND
ND
b

ND
ND
X

¥

ND
NOD
ND
ND

10500.00

x

23.00

AR300549g

SW-7 ot
01/28/88

¥
b 4
ND
ND
ND
ND
X
ND
¥
%

ND
ND
ND
ND
ND
t

ND
ND
ND
ND

x
%
ND
ND
x

ND
*
28.00
218.00
ND
ND
*
*
ND
ND
*
ND
34600.00
*

137.00



TABLE E.5 BERKS SAND PIT SITE -~ SURFACE WATER DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acetone

1,1 Dichioroethene
1.1 Dichloroethane

2 Butanone

1,1.1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1.4 Dichiorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
Di n butylphthalate
Fluoranthene

bis(2 Ethylhexyl)phthalate
Di n octylphthalate

Benzo (b) fluorantnene
genzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aiuminum
Barium
Beryllium
Cadmium
Caicium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

B = Found in plank
ND = Not detected in sampie
x

SP-1
11/20/8

ND
*

%
*

ND
E S

ND
ND
NO
ND

ND
ND
NO
ND
ND
ND
ND
ND

ND
1760.00
15.00
ND
x
205.00
ND
ND
*
ND
7500.00
%

¥

= Did not pass QA/QC proceaures

STATION/DATE SAMPLED

7

PAGE 1

SP-1
02/15/88

'Y
b
990.00
ND
ND
2600.00

Honon o

ND
ND
ND
ND
ND
x

*
ND
NO
ND

*
*
ND
ND
x
ND
x
ND
x
ND
1300.00
x
16.00
ND
ND
%
NOD
855000.00
4

44,00

SP-10 sP-10
11/20/87 V2/14/88
ND x
ND ¥
ND x
ND ND
ND ND
* ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND X
ND %
ND ND
NO KD
ND ND
* ND
£ *
NOD ND
5.60 ND
* E 4
ND ND
¥ ND
ND ND

155.00 x
ND ND
ND ND
% ¥
% %
ND ND
ND ND
ND ND
NO ND

6080.00 b
% ND

b

¥



TABLE E.5 BERKS SAND PIT SITE - SURFACE WATER DATA

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acatona

1,1 Dichloroethene
1.1 Dichloroethane

2 Butanone

1,1.1 Trichloroethane
Benzene
Tetrachloroethene
Toluens

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1.4 Dichlorobenzene

4 Methylphenol

N Nitrosodiphenylamine (1)
01 n butviphthalate
Fluoranthene

bis(z Ethylnexyl)phthaiate
01 n octviphthalate

Benzo {b) fluorantnene
Benzo (k) fluoranthene
Benzo (a) pvrene

METALS - mg/L
Aluminum
Barium
Beryvyllium
Cadmium
Calcium
Chromium
Cobait
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found in blank
ND = Not detected in sample
b §

SP-11

STATION/DATE SAMPLED

11/20/87

ND
NOD
x

ND
ND
ND
ND
X

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

X
¥
ND
ND
6480.00
ND
ND
ND
158.00
ND
ND
%
17.00
NO
ND
ND
NO
5130.00
ND
x

= Did not pass QA/QC procedures

PAGE ¢

SP-11
02/14/88

¥
* B
20.00

ND
ND
E 3

*
ND
ND
ND

ND
ND
ND
x
NOD
b 4
x
ND
NO
ND

ND
*

ND
ND

6020.00

ND
ND
ND
X

ND
ND
*

ND
ND
ND
NO
NOD
*

ND
X

SP-12
11/20/87

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
NOD
ND
ND
ND
ND
ND
ND

x

¥

ND
ND

7670.00

ND
ND
ND
X

ND
ND

5250.00

x

ND
ND
ND
ND

5910.00

ND
4

AR30060y

SP-1¢ ~_/
01/20/88

ND
ND
ND
ND
ND
ND
ND
ND
ND
N

ND
ND
ND
ND

ND
*

*
ND
ND
ND

ND
x

ND
ND
X

ND
ND
ND
x

ND
ND
*

NO
ND
ND
ND
NO

6740.00

%

21.00



TABLE E.5

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acetone

1,1 Dichloroethene
1,1 Dichloroethane

2 Butanone

1.1.1 Trichloroethane
Benzene
Tetrachloroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L

1.4 Dichiorobenzene

4 Metnylphenol

N Nitrosodiphenylamine (1)
Di n butyiphthalate
Fluoranthene

bis(2 Ethylhexyliphthaiate
Di n octvliphthailate

Benzo (b) fiuoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryilium
Cadmium
Calcium
Chromium
cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

B = Found n blank _
ND = Not detected 1n sampie
x

BERKS SAND PIT SITE - SURFACE WATER UATA

= Did not pass QA/QC procedures

SP-13 sp-2

01/18/88 11/20/87
ND *
ND L
ND x
ND *
ND *
ND X
ND ¥
ND ND
NO %
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
x %
x ND
ND ND
ND ND
ND ND
ND 517.Q0
¥ £
ND ND
ND ND
¥ 5340.00
ND ND
ND ND
ND ND
¥ 769.00
ND 15.00
ND ND
x ¥
£ 77.00
ND ND
ND ND
ND ND
ND ND

5300.00 5620.00
¥ ND
* x

PAGE 3

STATION/DATE SAMPLED

SP=2 SP-3
02/15/88 14/20/87
x NE
¥ ND
84.00 19.00
ND ¥
ND ©.40 8
260.00 64.00
¥ ND
ND ND
* NO
* ND
ND ND
ND ND
ND ND
ND ND
ND ND
¥ ND
* ND
ND ND
ND ND
ND ND
1230C0.00 1060.00
3360.00 *
¥ x
48.00 ND
123000.00 *
130.00 ND
¥ ND
¢68.00 ND
84600.00 1300.00
* x
ND ND
24400.00 ND
2760.00 73.00
1.90 ND
219.00 ND
ND ND
ND ND
8690.00 ND
266.00 ND
3860.00 ¥

AR300601



BERKS SAND PIT SITE - SURFACE WATER DATA

STATION/DATE SAMPLED

TABLE €.5
CHEMICALS

sP-3

02/15/88
VOLATILE ORGANICS - ug/L
Methylene Chloride 27.00 B
Acetone x
1,1 Dichioroethane 41,00
1.1 Dichloroethane ND
2 Butanone ND
1.1.,1 Trichloroethane 330.00
Benzene ¥
Tetrachloroethene ND
Toluene *
Xylene (total) ¥
SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene ND
4 Methylphenol ND
N Nitrosodiphenviamine (1) ND
Di n butylphthalate ND
Fluoranthene NO
bis(2 Ethylhexyi)phthaiate ¥
Di n octyiphthalate *
Benzo (b) fiuoranthene . ND
Benzo (k) fluoranthene ND
Benzo (a) pyrene ND
METALS - mg/L
Aluminum x
sarium *
Beryllium ND
Cadmium ND
Calcium ¥
chromium- ¥
Cobalit *
Copper ND
Iron X
Lead ¥
Cyanide ND
Magnesium *
Manganese *
Mercury ND
Nickel ND
Potassium 7910.00
Seienium ND
Sodium 1050000.00
vanadium x
Zinc 21.00

B = Found 1n blank
ND = Not detected in sampie
x

= Did not pass QA/QC procedures

PAGE 4

SP-4
11/20/37

ND
ND
38.00
x
ND
120.00
ND
ND
ND
ND

ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

603.00
£
ND
ND
x
ND
*
ND
671.00
8.30
ND
*
67.00
ND
ND
b 4
ND
5880.00
*
X

SP-4

02/715/88

3
b 4

66.00
ND
ND
240.00
ND
ND
ND
ND

ND
ND
ND

ND

ND
*

X

*

ND
183.00

X

6000.00
X
95.00
ND
ND
7800.00
ND

1000000.00

x
30.00

AR300602

SP-5
11/20/87

ND
ND
ND
x

ND
x

ND
ND
ND
ND

NO
NO
ND
ND
ND
ND
x

ND
ND
ND

3890.00
x

x
5.10
6900.00
'Y
x
*
3420.00
62.00
ND
x
413.00
ND
ND
ND
8500.00

x
x



TABLE E.5 BERKS SAND PIT SITE - SURFACE wATER DATA

CHEMICALS STATION/DATE SAMPLED

SP-5 SP-6 SP-©6 SP-T7

02/15/88 11/20/87 02/13/88 . 11,20/87
VOLATILE ORGANICS ~ ug/L
Methyiene Chloride ND ND % ND-
Acetone ND ND ¥ ND
1,1 Dichloroethene ND ¥ % 17.00
1,1 Dichloroethane 9.30 ND *
2 Butanone ND ND ND ND
1,1.1 Trichloroethane 490.00 % ¥ 62.00
Benzene ND ND ¥ ND
Tetrachloroethene ND ¥ ND ND
Toluene ND NO ¥ ND
Xyiene (total) x ND ¥ ND
SEMI-VOLATILE ORGANICS - ug/L
1,4 Dichlorobenzene NO ND ND ND
4 Methyiphenol ND ND ND ND
N Nitrosodiphenviamine (1) ' ND NOD ND ND
Di n butylphthaiate ND ND KD ND
Fiuoranthene ND ND ND ND
bis(2 Etnyihexyl)phthalate ¥ ND * ND
Di n octyiphthalate . * ND % NO
genzo (b) fluorantnene ND ND * ND
Benzo (k) fluoranthene ND ND ¥ ND
Benzo (a) pyrene ND ND x ND
METALS - mg/L
Aluminum ND * ND %
Barium * % * *
Beryillium ND ND - ¥ ND
Cadmtium ND ND ND ND
Calcium x $200.00 5140.00 *
Chromium ND ND ND ND
Cobalt ND x ND ¥
Copper ND ND ND ¥
Iron * 111.00 ¥ 4569.00
Lead ND ND ND ND
Cyanide ' ND ND ND ND
Magnesium x % ¥ x
Manganese ND : 9.60 ND 63.00
Mercury ND ND ND ND
Nickel ND ND ND ND
Potassium ND ND b *
Selenium ND ND ND ND
Sodium ND 7830.00 855000.00 6610.00
Vanadium ND ¥ ND x
Zinc x E 4 * 3

B = Found in blank e
ND = Not detected 1n sampie
¥ = Did not pass QA/QC procedures

PAGE 5
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TABLE E.S

CHEMICALS

VOLATILE ORGANICS - ug/L
Methyiene Chlorida
Acetone

1,1 Dichiorcethene
1,1 Dichloroathane

2 Butanone

1,1,1 Trichlorcethane
Benzena
Tetrachlorcethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ua/L

1.4 Dichlorobenzene
4 Methylphenol

N Nitrosodiphanylamine (1)

Di n outyiphthalate
Fluoranthene

pis(2 Ethylhexyl)pnthaiate

01 n octylphthalate
Benzo (b) fluoranthene
8enzo (k) fluoranthene
Benzo ia) pyrene

METALS - mg/L
Aluminum
Barium
Bervilium
Cadmium
caicium
chromium
Cobait
Copper
Iron

Lead
Cvanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc

= Found in blank

8
ND = Not detected in sample
%

BERKS SAND PIT SITE - SURFAGE WATER DATA

STATION/DATE SAMPLED

SP-7
02/13/88

25.00

= Did not pass QA/QC procedures

PAGE 6

SP-8 SP-8
11/20/87 02/13/88
ND ¥
ND *
* x
* ND
ND ND
* X
ND *
x ND
ND ¥
ND *
ND ND
ND ND
ND ND
ND *
ND ND
ND *
ND ND
ND ND
ND ND
ND ND
x ND
* X
ND X
ND ND
5290.00 *
NU ND
* ND
ND ND
154.00 *
ND ND
ND ND
* x
x ND
ND ND
ND ND
* ND
ND NO
9120.00 *
* ND
x ¥
Hive o

AR30060L

SP-9
11/20/37

ND
NO
ND
ND
ND
x

ND
NOD
ND
ND

ND
ND
ND
ND
ND
ND
NO
ND
ND
ND

x
x
ND
ND
x

ND
x
ND
518.00
ND
ND
E 3
42.00
ND

ND
x

b 4
7510.00
x
*



TABLE E.5

CHEMICALS

VOLATILE ORGANICS - ug/L
Methylene Chloride
Acetone

1,1 Dichioroethene
1,1 Dichloroethane

2 Butanone

1,1,1 Trichloroethane
Benzene
Tetrachioroethene
Toluene

Xylene (total)

SEMI-VOLATILE ORGANICS - ug/L
1.4 Dichiorobenzene

4 Methylphenol

N Nitrosodiphenyiamine (1)
01 n butylphthalate
Fluorantnene

bis(2 Ethylhexyl)phthalate
D1 n octylphthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

METALS - mg/L
Aluminum
Barium
Beryliium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Cyanide
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
vanadium
Zinc .

g = Found in blank
ND = Not detected in sample
x

BERKS SAND PIT SITE - SURFACE WATER DATA

SP-9

STATION/DATE SAMPLED

02/14/88

X
x
£
ND
ND
£
ND
ND
ND
ND

ND
ND
ND
NO

= Did not pass QA/QC procedures

PAGE 7
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APPENDIX F

CALCULATION OF
SHOWER AREA CONCENTRATIONS OF VOLATILE ORGANIC
COMPOUNDS (VOCs)

As part of the overall risk assessment process, it was necessary to establish estimates of the
expected indoor air concentrations of the Volatile Organic Compounds (VOCs) present in the
residential wells and the monitoring wells. This Appendi)_‘ describes the process, assumptions

and relevant data used in making these estimates.

The methodology most appropriate to the problem at hand is that developed by McKone (2). It
is capable of relating measured VOC well-water concentrations to expected indoor air
concentrations via a process that had been validated with actual measurements. This
methodology uses mass transfers from water to air that have been derived from measured
data for radon, and then adjusted to account for the difference in mass-transfer properties for
VOCs.

The present analysis closely follows the work of McKone. towever, the present analysis
departs from strict adherence to McKone’s model in order to accommodate the specific goals of
this project. Our objective is the provision of “"worst-case” shower area concentrations of the
VOCs found in well water samples. The following describes Baker/TSA’s procedure and

results relative to this objective.
Model Structure

The approach begins with a three-compartment model of a "typical” home. The specific

compartments are:

® theshower area
¢ the bathroom

® the remainder of the house
The air contaminant levels in the shower area (as well as in the other areas) are dependent on

the overall mass-transfers of chemicals into and out of the area. Figure F-1 portrays the

model’s structure. In Figure F-1, Qg refers to the amount of chemical released through

-1 RR30060G7



volatilization of the incoming shower water. The symbols S—B and B—S depict the flow of
air from the shower area to the bathroom, and from the bathroom to the shower ares,
respectively. Similarly H»B, B-+H, H-A and A—H portray the air exchange processes
throughout the remaining compartments and with the ambient air.

Dynamically, the mass transfer process occurs as follows. Chemicals in the incoming shower
water are partially volatilized, increasing the chemical’s concentration in the shower
compartment. Air flows out of the shower into the bathroom increasing the concentration in
the bathroom compartment. Likewise, air flows from the bath to the house increasing the
concentration in the rest of the house. From the house, indoor air is discharged to the ambient
air. Compensating for the outward flow of air is the influent portion of the cycle. Ambient air
influx modifies the house concentration; the transfer of house air into the bathroom modifies
the bathroom concentration, and the cycle is completed when bathroom air flows into the
shower compartment and modifies the shower concentration. By considering these exchanges
as a sequential, cyclic process, it is possible to mathematically simulate and approximate the
continuous, simultaneous events that actually occur.

These processes are mathematically described in the following three mass-balance equations:

dCgy(®
VS —dT- = Qs(t)‘ + qBSCB(t) - qsacs(t) Q)
dCB(t)
Vg 5 = 9gpCo® + @1 Chlt) — g Cpt) ~ g, Co(®  (2)

dCH(t)

Vo= a - 9BH Cp0 - qy,5C,y® - qHA Cy ®3)

In these equations, the C's refer to the (time-dependent) concentrations, in mg/l; the V's refer
to the compartment volumes, in liters; Q refers to the source strength, in mg/minute; and the
subscripts H, B, S, and A refer to house, bath, shower and ambient, respectively. The q's
represent air-exchange rates, in L/min.; and the subscripts indicate the source and
destination of the exchange. For example, qsp defines the air exchange originating in the

shower and ending in the bathroom.

F2 ~ AR300608



Figure F-1

BERKS SAND PIT
INDOOR VOLATILIZATION MODEL USING THREE COMPARTMENTS

A«<H Rest
A->H of
- House
I Shower
HeB Area
H-B
B
Bath S
room B-S

Water
Supply
(Source
of
VOCs)
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The complete solution to the problem at hand requires the simultaneous evaluation of
equations 1-3 throughout the time period of interest. Baker/TSA solved equations 1-3 by
sequentially evaluating the individual air-exchange processes described earlier.

One cycle of the evaluation sequence (shown in Figure F-2) begins with the release of VOCs
from incoming shower water, proceeds through “outward” exchanges to the ambient air,
continues through “"inward” exchanges, and ends with the inward exchange of bathroom air
migrating into the shower compartment. It can be seen that the evaluation of an infinitely
large number of such cycles utilizing infinitely small time increments will produce the

complete solution. It also can be seen that the complete solution can be approximated by
» evaluating a reasonable number of cycles using & reasonable time for each cycle. For this
analysis, Baker/TSA evaluated the cycle at one minute intervals throughout an assumed
90 minutes of shower water flow at a water flow rate of 6.67 liters/minute. This floor rate is
derived from the assumptions stated in Table 1 (100 L per shower divided by 15 minutes per
shower; and 6 showers per day). Other relevant parameters and assumptions incorporated
into our evaluation are based upon McKone’s work are also stated in Table F-1. Table F-1
also reproduces the ;'likely range” for each parameter as cited by McKone. To the extent that
we have chosen representative values other then those selected by McKone, such deviations
are discussed in the footnotes to the table. The derivation of chemical-specific release

parameters is described in the following paragraphs.
Chemical Release Parameters

In all, 24 VOC release estimates were made for a total of five individual chemicals. The well
monitoring data provide the basis for the chemicals selected and the number of estimates.
Table F-2 contains the relevant measured data for the three VOCs found in monitoring wells,
while Table F-3 contains similar data for the two VOCs found in residential wells. This
section describes how chemical-specific release rates were derived for use in the simulation
model described in the previous section.

In order to quantify the mass transfer rates of VOCs from shower water to air, several
parameters are required for each of the following compounds: 1,1-dichloroethene, 1,1,1-
trichloroethane, and tetrachloroethene. The parameters required are liquid diffusivities of
the VOCs through water, gas diffusivities of the VOCs through air, and Henry's Law
Constants -- all at 20°C. -

F-4 AR300610
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Figure F-2
BERKS SAND PIT

THE MASS-TRANSFER CYCLE USED TO EVALUATE SHOWER
COMPARTMENT VOC CONCENTRATIONS
(Based on Inter-Compartment Air Exchanges)

from incoming water

1. Additional VOC released to compartment air

O

2. Some VOC transferred
out of shower into
bathroom compartment

3. Some VOC transferred out of
bathroom in house compartment

4. Some VOC transferred
out of house to ambient air

F-5

7. Some VOC transferred
from bathroom compartment
into shower

6. Some VOC transferred
from house compartment
to bathroom

5. Concentrations of
VOC in house diluted
with incoming ambient air
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Table F-1

BERKS SAND PIT
SUMMARY OF PARAMETERS USED TO ESTIMATE SHOWER
COMPARTMENT AIR CONCENTRATIONS OF VOCs

’

From Shower Water to Shower
Compartment Air

Parameter Value Used Likely Range(l)
Volume of Shower Compartment 2,000 liters 1,300-3,000 liters
Residence Time of Air in Shower 20 minutes unknown
Volume of Bathroom 10,000 liters 6,000-50,000 liters
Residence Time of Air in 30 minutes 20-60 minutes
Beathroom
Volume of Remaining House 400,000 liters 150,000-700,000 liters
Residence Time of Air in 120 minutes 30-240 minutes
Remainder of House
Fraction of Air Leaving 02 0-0.6
Bathroom by Direct Exhaustion
to Outdoors
Water Used Per Shower (or Bath) 100 liters® 25-100 liters
Duration of Each Shower 15 minutes@) 5-20 minutes
Number of Showers per Day 6® -
Transfer Efficiency of Radon 0.7 0.3-0.7

() Extracted from McKone (see Reference Section).

2) While McKone assumed a value of 0.1, we assumed no ventilation in order to

construct a "worst-case” scenario.

) McKone assumed 75 liters.
4) McKone assumed 10 minutes.

&) McKone assumed 40 minutes of shower water usage (4 people at 10 minutes
each) while we assumed 90 minutes (6 people at 15 minutes each).

AR30061?2




Table F-2

BERKS SAND PIT
SUMMARY DATA FOR MONITORING WELLS

.

Chemical

Maximum()

(ue/)

Average
Total2)

(pgM)

- - |

Average
Positive®)
(pg/

1,1-Dichloroethene 3,500.00 290.21 598.56
1,1,1-Trichloroethane 7,300.00 932.36 1,5638.39
Tetrachloroethane (PCE) 25.00 0.95 15.67

(1) The single highest measured value.
(3 The sum of all concentrations divided by the total number of samples (52).
(3 The sum of all concentrations divided by the number of samples with

concentrations greater than detection limits.

AR300613



SUMMARY DATA FOR RESIDENTIAL WELLS

Table F-3

BERKS SAND PIT

Chemical

. (ve) (ve

1,1.Dichloroethene

Maximum(1)

(gl

540.00

Average
Total(?)

18.99

Average
Positive(d)

189.80

1,1,1-Trichloroethane

6,800.00

282.99

70748

1) The single highest measured value.
2 The sum of all concentrations divided by the total number of samples (32).
3) The sum of all concentrations divided by the number of samples with

concentrations greater than detection limits.

F-8
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Liquid Diffusivities

The liquid diffusivities were calculated by the Hayduk and Laudie equation (Equation 4) as
outlined on pages 495-7 of Fundamentals of Momentum, Heat, and Mass Transfer (3).

Dag = 13.26 x 10°® pg 114V, 0589

where:

Dap = diffusivity, em3/sec
uB = viscosity of water, cP

Va = molal volume of solute at normal boiling point, ¢cm3/g-mole

993 Pa—sec 10Poise 100 cP

Viscosity of waterat20°C =

10°  1Pa—sec 1 Poise
=0.993cP
After substituting constants,
Dag = 1.3367x 104 V03 4)

This equation is applicable for dilute solutions of nonelectrolytes in water only. The liquid
diffusivities calculated are contained in Table F-4.

Gas Diffusivities

The gas mass diffusivities (Table F-5) were calculated using the Fuller, Schettler, and
Giddings correlation as described on pages 490-1 of Fundamentals of Momentum, Heat, and

Mass Transfer (Equation 5).

F-9 AR300615



Table F-4

BERKS SAND PIT

LIQUID DIFFUSIVITY OF VOCs FOUND IN WELL WATER SAMPLES

Chemical 1 BB
voc Formula Va® (at 20°C) Dss
1,1-Dichloroethene CH3CCl, 80.2 0.993 1.01x105
TCA CH;3CCl, 105.5 0.993 8.60x10-€
PCE CCl12CCl; 116 0.993 8.13x 106
(1)
Atomic Volume
Element {em3/g mole)

Carbon 148

Chlorine , 21.6

‘Hydrogen 3.7

F-10 HRSUUG,S



Table F-8

BERKS SAND PIT

GAS DIFFUSIVITY OF YOCs INTO AIR

Chemical 1
voc Formula (Ev)a D Ma T Das
1,1-Dichloroethene | CH2CClg 76 97 293 0.0908
TCA CH3CCly 97 133 | 293 0.0795
PCE CCl1,CCl; 11 186 293 0.0738
1)
Atomic and Structure Diffusion -
Volume Increments
Element )
Carbon 16.5
Chlorine 1.98
Hydrogen 19.5
F-11
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1 1
10‘31""’5(-— + ___)uz

M M
A
D = B
13 3|2
P{(Ev) T (EV)B ]
Dag = diffusivity, cm2/sec
T = temperature, K
Ma, Mg = mol. wts. of A and B, respectively.
P = absolute pressure, atm
v = atomic and structural diffusion-volume increments
Notes for Equation 5:
(1) B = gir

(2) Mg = 29;(Zv)g = 20.1
(3) After substituting constants,

1
20.75 (— + 0.0345)2
M,

D =
(@Y + 2.119P

AB

(5

This method is applicable to nonpolar, binary gas systems at lower pressures. Although a few
of the compounds studied were slightly polar, they were approximated as being nonpolar. The

error in making this assumption was assumed to be negligible.

The Henry’s Law Constants listed in ’I‘_able F-6 were obtained from the referenced sources on
the table.

When all three parameters were available for each of the three compounds, it was possible to
calculate the transfer efficiencies and, hence, the source terms Qs(t) for all concentrations of
the three VOCs in water.

Following McKone’s approach, the transfer efficiencies were calculated using Equation 6.
Use of Equetion 6 presumes that the VOCs water-to-air transfer efficiency in the shower is
proportional to the known transfer efficiency of radon. It further presumes that the

proportionality constant is equal to the ratio of the overall mass transfer coefficients at the

F-12 AR300618



Table F-8

BERKS SAND PIT .
HENRY'S LAW CONSTANT FOR VOCs FOUND IN
WELL WATER SAMPLES
Henry’s Law Constant at
20°C
Volatile Organic atm-m3
mole
1,1-Dichloroethene 151x102 (4)
1,1-Dichloroethane : 554x103 (4)
1,2-Dichloroethene 4.05x103 (4)
1,1,1-Trichloroethane 39x103 (2)
Tetrachloroethene 28x102 (2)

F13 AR30069



gas/liquid interface. The radon transfer efficiency from shower/bath water-to-air (from Table
F-1) was substituted into the equation as well as radon’s diffusivities and Henry’s Law
Constent cited by McKone (D, = 1.4 x 10-9 m2/s; Dy = 2.0 x 10-5 m2/s;
H = 70 torr-m3/mole). It was then possible to calculate the transfer efficiency of each VOC
by substituting the calculated diffusivities and Henry's Law Constant (from Tables F-4, F-5,
and F-6) into Equation 6.

- K() -
W'ZRNK(RN)

(28 + £1)
23 RN
o7 " it

— RN
@ (2.5 + RT )
23 pWo )i

D, D,°H

(6)
where:
> = transfer efficiency for VOC “j”
DN = transfer efficiency for radon
K() = overall mass-transfer coefficient for "j,” in mg/sec

K(RN) = overall mass-transfer coefficient for radon, in mg/sec

Dy, = diffusion coefficient in water, in m2/sec
Da = diffusion coefficient in air, in m2/sec

H = Henry's Law Constant, in atm-m3/mole
R = gas constant, 8.21 x 10-6 atm-m3/mole K
T = temperature, in °K

Equation 6 is the direct result of adjusting the theoretical rate of VOC mass transfer in & way
that takes into account the expected difference between theory and reality. In McKone, a
measured mass transfer efficiency for radon was compared to radon’s theoretical mass
transfer efficiency (under identical circumstances). Radon measures were used because radon
concentrations in both water and air can be measured with great precision at low
concentrations. The radon study enhances the reality of the present analysis through the
following relationship:

F14 AR300620



-

Mass transfer Efficiency of VOC (in present study)
Mass Transfer Efficnecy of Radon (Measured) -

Theoretical Mass Transfer Coefficient of VOCs
Theoretical Mass Transfer Coefficient of Radon

{6A)

Equation 6 is no more than an expanded and rearranged statement of Equation 6A.

The source terms for the shower compartment were calculated using Equation 7 (adapted
from McKone).

100 Liters of Water Used
= of = @)
15 minutes W

Qs )
(7

where:

Qg (V) is in mg/minute.

Cjw is the water concentration of VOC "j” in mg/l

The maximum value for the total amount of water consumed by activities in the shower
compartment (100L) was taken from Table F-1; this value was then divided by 15 minutes
(the duration of a shower per individual) to obtain the water used per minute. Qg(t) for each
of the 21 analyses were then calculated by substituting the amount of water consumed, the
calculated transfer efficiencies and each constituent’s water concentration into Equation 7.

»

Thus, the "maximum,” “average total,” and “"average posilives” concentrations (from
Tables F-2 and F-3) for residential wells and monitoring wells for the VOCs were each

evaluated and the resultant source terms tabulated.
The calculations for transfer efficiencies and source terms were done using a computer
spreadsheet and the printout sheet is attached as Table F-7. These resuits are summarized in

Tables F-8 and F-9.

Results

Using the previously described methodology and incorporating the data derived in the last

section, a computer simulation model was created. The model was used to comnute minute- L

F-15
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TABLE F-7

TRANSFER EFFICIENCY AND SOURCE TERMS
FOR VOC PARAMETERS

1ERAS dAND BIT

PARANETERS NSED FOK Tht
SALCULATION OF ¥OCs
RELEASER INDOORS FRON
SNOUER WATER
AT 20 086, €

Wit ¢ XD : : S ' (G )
. KOKITORING : : : s EFFICIENGY :
W0l : v t0 ;o O ¢ W - FRON SMOWER : Qsit)
(09/L)  CUN2/SECH :iMQ/SECH SUATN-KI/MOL):  TO AIR  :lag/am)

1. 1-D1caloroatasas ; 3.5000 :1.006-03 ;i.lli-li s LEIE-62 ;.56 1810
1.1 1-Iricaisrosthans : 1.3000 :0.60E-10 :7.058-06 ; 3.00E-03 :  4.0830 : LN

Tetrestloreathans (PCEI : 0.0250 :4.136-10 (1.38E-06 :  2.00E-02: O.MM : Q.00
o KR : : YOO TIRA
: RESIOERTIAL : : : EFFICIENCY :

Vol : [ H | Y TR | FROM SHDuER @ Qsiv

{ag/by  URLASECH (IM2/SEC) SEATNKIMOLY:  TOAIR  :lagimw)

Li-Dicalorontaunt i Q600 :LOIE-DS 00000 : LA 0631 : 2,000
fL0Trchlorostoans 60000 060600 1.OSE0E :  D.806-D3 :  0.5038 : 22,08

AVE. POSITIVES: : : : 00 TRA
. KOMITORIME : : : EFFICIENCY :
Yot : 11 | R T JFRON SHONER @ Osity

QL] SOKQZBECH CM2/RECH <(ATN-KINOLY: TQAIR :lwg/aimy

LDihloraatiass ¢ LASS0SLOMEDE SLOBE-0E: LAIER . 086 .08
LLTRIGRIOraaas ¢ 180 0E-10 SLOSE-D : S.A0E-B3:  O.508: 51656
Terrechlorostheat (POEL ¢ 00087 o0, 13E-14 :T.40E-00 ;  2.00B-02 :  Q.806 : Q0810

PAGE ¢ OF 2
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TABLE F-7
- Continued -

TRANSFER EFFICIENCY AND SOURCE TERMS
FOR VOC PARAMETERS

BEkkb SAND PLV

FARANETERS SED FOR Tuk
CALCULATICN OF ¥GCs
RELEASED INDOCRS FRON

SH0sER KATER
AT 20 06, ¢
G0N INSED)
AfG. PSITIVES: , L LT
. RESIGENTIAL : : : : EFFICIERGY :
00 : (W'} o o | JFRON SONER :  Osit)
(g/L0  CNQ/SECH tNQ/BEC) (ATN-NI/NOLY:  TO AIR  :tageamni
LiDicalorsetnens 089D LOIER R.OHE0 : LEIEGE:  .8631. 0.1028

L0 1=Trichlorostrans : 0.7015 :8.40E-10 ;7.956-06 :  3.906-03 :  0.5030 : 23043

v NG T : : 0l | TR
t MOMITCRING : : .« EFFICIENCY :
voe : (P [ | B R [ JFRON SHOMER : dait)

(9L UMLASECH SiM2/SECH 1iATM-NI/MOLY:  TO AIR  img/mimy

Lo-Dichlorontnans ¢ 0.2302 LTE0R hOBEDE ¢ LEIER: Q.61 108
LI TOCloratims ¢ 00306 h0EE STASE06 i D060  O.5080: 3.116
Totrachloraatheas (GE) : 0.0010 :0.136-10 <1.506-06 : L.00602:  O.4006 : 00001

o AN, 0L : : TRy
. AESLOENTIAL : : : EFFICIENCY :
W : 1] HE | I | SR, | JFRON SwDwER : Qsit)

(/L) CMUSEC) SUN/SEC) OATRN/MOLE:  TO AR ciagemin)

LEDcklorontoens ¢ RON0LOTEOY OOIEDE:  LEUERL:  GSi1: 0.01
L ATrichlorosthuns ¢ 0.2030 :h.i0E-10 <9660 : D.906-03 ¢ 0.5030 : G480
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Table F-8

BERKS SAND PIT
SHOWER WATER SOURCE TERMS AND VOC TRANSFER EFFICIENCIES
CALCULATED FOR MONITORING WELLS

Water-to-Air Meximum Average Average
Chemical Transfer (mg/l) Total Positive
Efficiency (mg/) (mg/l)
1,1-Dichloroethene 0.6631 13.139 1.089 2.249
1,1,1-Trichloroethane 0.5038 24 518 3.132 5.166
Tetrachloroethane (PCE) 0.4876 0.081 0.003 0.051
F-18

AR30062k




Table F-9

BERKS SAND PIT
SHOWER WATER SOURCE TERMS AND YOC TRANSFER EFFICIENCIES
CALCULATED FOR RESIDENTIAL WELLS

Chemical

1,1-Dichloroethene

Water-to-Air
Transfer
Efficiency

0.5631

Maximum

{mg/N)

2.027

Average
Total
(mg/l)

0.071

Average
Positive

(mg/)

0.713

1,1,1-Trichloroethane

0.4878

22.839

0.950

2.376
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s 1o,

by-minute changes in the three compartments (shower, bath and rest of house). In running
the model, it was presumed that (in addition to the assumptions listed in Table F-1):

¢ The initial concentrations of the VOCs were zero in all compartments.
¢ The ambient air contained no VOCs.

® The shower water was run continuously for 90 minutes.

Additionally, this analysis made no attempt to quantify VOC releases from any other
household use of water. As stated earlier, our objective was to make reasonable estimates of

the maximum VOC concentrations likely to be encountered from shower exposure.

In developing the model assumptions, Baker/TSA exercised care in the selection and use of
parameters that are not unreasonable, and yet serve to maximize our computational results.
Tables F-10 and F-11 refiect the average concentrations for each VOC parameter over the 90
minute period during which water wa;v. assumed to be used. Figure F-3 graphically portrays
(using the maximum concentration of 1,1,1-trichloroethane observed in any sample; which
also represents the highest water concentration of any VOC observed at the site) the minute-
by-minute results of our model over a 320 minute period. From this figure, it is readily
observed that, indeed, the shower stall represents the principal area of concern.
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Table F-10

BERKS SAND PIT

SUMMARY OF 80-MINUTE SHOWER AIR CONCENTRATION
AVERAGES USING DATA FROM GROUNDWATER

Chemical

MONITORING WELLS
. Average Average
Maximum Total Positive

(mg/l) (mg/l) (mg/)
0.1170 0.0054 0.0178

1,1-Dichloroethene

1,1,1-Trichloroethane 0.2183 0.0186 0.0367
Tetrachloroethene (PCE) 0.0007 0.0000 0.0004
F-21
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Table F-11

BERKS SAND PIT

SUMMARY OF 80-MINUTE SHOWER AIR CONCENTR‘ATION
AVERAGES USING DATA FROM RESIDENTIAL WELLS

. Average Average
Chemical M?:;‘)’m Total Positive
(mg/) (mg/M)
1,1-Dichloroethene 0.0180 0.0006 0.0063
1,1,1-Trichloroethane 0.2033 0.0085 0.0212
F-22
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